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FOREWORD. 

As indicated in the foreword to Part I, this publication is issued in two 
parts. Part I gives an account of tho general meteorological features over 
the country that are of interest to airmen, and Part II the oTimatologioal notes 
in respect of the different au'-routes, 

Suggestions for increasing tho usefulness of this handbook in future 
editions will be welcomed. 

Poona ; 0. W. B. NORMAND» 

Fihruaty 23, Dvrtcior-Qmeral of Obtmatoriei, 
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OHAI'TER I. 


BAHREIN/BUSHIRE---KAKACHI ROUTE. 

Physical features.— Tlio oir-ioiitos fiom Bushiro to Kaiaoln and 
Baliioiii to Kaiachi lio along tho coasts of tho Persian Gulf and Mekian. Tho 
low-lying coastal strips of Poisia and Mokran foim a nanow boidoi to tho 
tablolands of Iran (Persia) and Baluchistan Tlio tableland of Iran has, at 
^8 edges, mountains more than 3,000 ft high and tlio ridges along tho Persian 
Gulf and tho Mokran coast in some iilaccs riso dncct fiom soa-lovol to about 
3,000 ft Tho distance covoied by tho route is approximately 2,000 miles. 

Summary of important weather features. —^Meteorological condi¬ 
tions over tho legion Persian Gulf to Karaohi oan bo olassifiod under two main 
typos, wmtor and siimmor. In wlnloi, Booombor to February, a tonguo of 
tJio Contial Asian lugh piossuro or anti-oyolono extends into Persia. Dopres- 
Bions coming from tho west frequently pass through this region Tho marked 
vaiiation of weather dopoiids on tho movement of those western doinossions 
tuid also on tho position and intensity of tho Contial Asian anti oyclono. In 
Juno to August, a vast low prossiuo area extends roughly from north-west 
India to Arabia; and occasionally doproasions moving from tlio oast, after 
passing tlirough India or the north Arabian Sea, enter this low pressure 
region, Tho variation of weather in those months is determined by tho posii 
tion and intensity of tlio low pressure area and also to some extent by those 
uasloin doinossioiis, 


Besides the two woll-raarlcod summor and wmtor periods, there are two 
transition periods Buiing tho period Soiitombor to November, while tho 
summer oonclitiona ohango to wlntor typo, and during March to April, when 
winter conditions ohango to summoi typo, usually only localised disturbed 
weather conditions aio mot with. Tho conditions dosonbod above do not 
influonoo tho weather over tho wliolo louto m tho same way. The route may 
therefore, bo divided into two sootions: tho Persian Gulf including tho Gulf 
of Oman, and tho Mokran coast from Gwador to Karachi. Over tlio first 
section winter is tho period of most disturbed weather, wlioi’oas over tho 
second section summor is oharootorisod by more diaturbod woatlior than 
wmtor. Tho neighbourhood of Gwador may bo dosonbod as tlio partition 
area, ' ^ 


Besides those, tlio varying direction of tho coast lino and orogrnpluo 
foatui es introduce local variation in the dirootion and force of winds state 
Of sea, vortical convootional plionomona inoluding thimdoratorms and bumni- 
ness, and inoidonco of fog, ^ 

Summer.—May and Juno are tho hottest months along Mokran, but oven 
in those months, the moan maximum iomporaturo at coastal stations docs 
not, gonoially, rise above 08®li' Tlio south-westerly winds of the monsoon 
season do not aflpeot the area west of Mokran and the temperature over tjho 



torsian Gulf is, therefore, generally higher than that over Mekran during the 
hot season. Tliis is clearly sliown hy U 10 following table:— 


Persian Gulf. 

Mekran. 


Moan maximum 


Mean maximum 


temporaturo {®F.). 


temporaturo (®F.). 

Station. 



Station. 




July. 

August. 


July. 1 

August. 

Bushiro 

06 

97 

Qwmlor . 

01 

37 

Bahrein 

07 

08 

Posni 

02 

SO 

I.ihgoli ‘ 

00 

Q8 

Ormara 

01 

37 


The highest temperatures recorded during the hot season are U 6 ®ir. at 
Bushiro in August, 112®5’. at Charbw in July, 100“!F. at Bahrein in May, 
ilS®!*, at Jask in Juno and at Basni in June. 

TTtniw .'January is the oodlest month. The moan minimum tompora' 
turo does hbt fall below 60®r. anywhere along the route. In January, Bushii’e 
has the lowest mean minimum temporaturo of 61®F 5 elsewhoro tho moan 
minimum temperature ranges between 62® and 66 ®P. The lowest toinpesft" 
turosyotrocordodarot Bushiro 32®!*., Bahrein 41®P. and Ja8k42®F. in Jan* 
Uary; and Pasni 81®P. in February. Those low tomporatuvos aro usually 
recorded during the passage of cold waves in the wake of tlie wostorn 
depressions moving eastwards through this region ip winter. 

The mean diurnal range of temperature at stations near the coast is between 
10 ® and 16®F. during the period June to August and 14® to 20®F. during tho 
months. While thase, oomparativoly small diurnal ranges are 
Qharaoteristio of coastal regions, at p&^s even a few miles inland tho diurnal 
t^ngo is much larger. 

■ There is very little information available r^ording'^tOiffp^taitire 
rate in the upper air. Recent records of upper air tomporaturos indioato 
the oxistonoe of a marked temporaturo inversion layer during tlio monsoon 
months at a variable height ranging from 0*3 km. to 1 - 2 km.; tho maximum 
values occur in July and August. This inversion layer is quite distinct from 
tho more pronounced inversion ofFoots near tho ground during night and oarly 
morning of winter months. 

Surface winds, —In January and Ifobruary during spoils of undis¬ 
turbed weather tho surface wind is generally calm or light early in the morn¬ 
ings and late in tho evenings. Well-marked land and soa-broozo olToots aro, 
however, common during those months. During disturbed woaij'hor, whiph 
4 |b(ir 8 duriilg the passage of western doproasions, moderate or strong easterly 
alternate with westerly to norblxerly win^s. In March 

pre®^ winds are light to moderate and come from nortli to north- 
weslO^ct %C Gufi and west or south-west over Mokyan. 

Uy \}iiiliithe;l,and-ajid practically disappear over Mekran, 

but they persist bvPi? the.Gv^l.nR-^,May. Over Mekran the seasonal south¬ 
westerly to we^^t^ly whrd? whv^ ,fo>m pact of the air oirpulation around 
norUi-au'»t tf 'set in. Sbewhere conditions remain as in March. 
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lu May tlio surface winds are moderate to strong, westerly to south- 
westerly over east Mekran, and soulh-wosteily over west Mekraii and Oman 
Over the Gulf winds are mostly liglit north-westoily to north-eastoily on the 
Arabian aide and north-westerly to south-westerly on the Persian side 

In June and July the winds are slightly weaker than in May, being wester¬ 
ly to south-westerly over east Mekian and southoily to easterly ovei west 
Mokrau and north-westerly to northerly over the western half of the Persian 
Gulf. 

In August the winds beoomo further weak and in September still weakei, 
but the directions are similar to those in Juno and July except that over the 
oastoni lialf of the Gulf tho more frequent wind directions aio easterly to 
north-easterly. 

By October the winds beoomo light and land and sca-breezos become 
well-marked over the Gulf. Tho winds continue calm oi light in November, 
and doflnito land and aoa-breozo effects become pronounced everywlioro 
In Bocombor tho surface wmds are noith-oastoily over Mekian and Oman 
and north-westerly over tho Gulf, with well marked land and sea bieozos 

Local Miiwds.—Besides the land and sea-breezes already refoiTod to, thoio 
are other local winds called Shamal, Kaus, Suhaih and Nashi. 


Tho name Shamal is given to noith-wostoily winds over tho Peisian Gulf 
and Mekran. These winds aa-o somotimos associated witli doprossions Dur¬ 
ing winter tho Shamal comes as north-westoily squalls with rovoisal of wind 
ciiiootiona and bimgs on thundeistoims and ram which pass off rapidly. On 
an average a well-marked squally Shamal travoisos tlio Poisian Gulf in about 
24 to horns, and, if it continues to lemain active, talcos another 24 to 36 
hours to roach Karachi. Tho second tyjio of Shamal, lasting for a longei 
period, somotimos up to a week, ooouis during tho summoi months duo to 
tho iiitonsifloation of tho seasonal low piossuio ovoi tlio logion oxtomling from 
the Poisian Gulf to north-west India. Those Shamals oocasioiially rise to 
ffttloforoo gradually, and fall off gradually with a reiuin of the seasonal low 
prossLiro to tho normal. Tho winds on suoli oeoasions carry sand and dust 
but are soorooly over associated with tliuiidoistorms or sudden squalls Tho 

thud type of Shamal blowing over the Gulf f01 nine months of tho year and 

tlio so-called “ 40 days’ Shamals ” arc notlimg but seasonal winds over the 
Gulf. 

Tho name Kaus is a local name given to south-oastorly oi oastorly winds 
Tho Kaus hoi aids tho approaoli of a winter (lo])iesHion. Wot and cloudy 
woabhoi during Kaus may last over a prolonged poiiod and it is generally 
followed by squally Shamals Other local winds aio SuJmh which is a aouth- 
wostorly In-oozo and NasU which is a nortli-oasterly biooze associated with 
tho Intonsifioation of anU-oyclonic wind circulation over lower Persia. 


UoiSer winds. —During the winter months, at 3 km and fl'bovo, tho winds 
are inSiily westerly to north-westerly ovoi tho wliole route At lowr levels 
tho predominating winds are northerly to north-wostorly over the Gulf and 
north-westerly to westerly over Moloan. On about 20 per cent of the oooa- 
sions southerly to easterly winds however ooour over tho Gulf m front of 
woslorn depressions 

In April and May, tho winds aro generally north to nortli-wcstorly at 
lower lovola At higher levels tho dirootion romams north to north-westerly 
over tho Gulf, but is westerly to north-westeidy oyer Mekian On the Aiabian 
side of the Gulf southerly to south-westerly winds are not infrequent in April 
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During tho montlia, Juno to August, tho winds over the westoni half oi 
oho roiito aa’o often strong northerly to north-westerly, wliorcas over tho 
Mokran coast they are genoi-ally light and, variable. At 2 and 3 km. tho winds 
are north-westerly to north-eastcady along tho whole route. 

_ In September the western side of tho Gulf shows northerly to westerly 
Winds, but in tho eastern sootion and over Mokran, the winds, thougli wostorly 
to north-westerly at lower levels ohange to northerly to nortli-oastorly at 
lughor levels. In Ootohor, tho upper winds are variable and are light to 
moderate. Over tlie Persian Gulf northerly to north-westerly winds predo¬ 
minate. North-easterly winds aro oommon above 2 km. between Gwador 
and Karachi. InNovomber, the upper winds are very variable and in Dooom- 
bor winds above 3 km. are generally westerly to north-wostorly, but at lower 
heights easterly and southerly componente are gonorally frequent over tho 
whole route. On any particular day the winds may bo in opposite dirootions 
over different sootions of tho route, and the place of reversal of wind in sucli 
oases is often the site of a squall of the oold-front type. Tho nortli-woatorly 
squalls which follow south-easterly winds may be severe. Those squalls ai'o 
generally s^orb-lived, but sometimes have velocities exceeding 60 km. an hour 
with considerable vortioal convection. 


Thunderstorms.—Thunderstorms ooour once or twioo along tho route 
in November and December, but are more or loss confined to the Persian 
Gulf and tho ontranoo to the Gulf in January, February and Maroli. In 
February two to throe thunderstorms may occur in the Gulf. In Juno, July 
and August one or two thunderstorms asaooiatod witli oastorn depressions 
may occur in the neighbourhood of Karachi. 


Cyclones.—As many as 17 Arabian Sea storms are known to have 
aft’eoted the section between Karachi and the Gulf of Oman or the entrance 
to tho Persian Gulf during tho last 80 years, mostly during the months of April 
to June. On an average tho number of western depressions in winter affoot- 
ing the route is 6 in January, 8 in February, 6 in March, 6 in November and 
0 in December. As tho winter advances, tho trade of those depressions 
becomes more and more southorly but by April tlioy begin to rooodo to more 
horthorly latitudes. Tho eastern depressions originating over tho Bay of 
Bengal occasionally travel westwards as far as Karachi and its noighbotirhood 
during the period July to September but seldom extend west of Pasni, 
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CIoud,~The cloudiest period over the Gulf is the winter and over Mokran 
the: summer. In winter the average amount of cloud varies from 6 * over 
,tKoi;Gulf to 2 or 3 over tho Mekran and Sind ooasts; the poroontage of low 
abqut ifip per of the total amount over tho Gulf, but eastwards 
,frequent. During summer, skies are-paoti- 
■ over the Sind coast the average olouct amount 

decreases gradually as one goes westwards througli 
; the olbuds are mostly low; Tho^ oyoj, 

tW'Gulf is Juno to August,;, aria ovwi’Me^tah'Ootobet' t^ and 

March to Aprilr ' : i 

RainfalH.—The precipitatiott^tP^P- the oi-ea is usually ftWbdated witli 
western depressions in wintet and wth eastern deM|pf|w'^ The 

western doprossiofts nriginato to ..the w,88t,:b| $h#:aS#arict ra oastwarda* 


the eastern depressions :ori^liateg|aoatly,.;i^::|h 0 Bay and . travel 

into or towards nplth-wopt IHm over the Gulf is caused by western 
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depTOssions, whilo rain over Lower Smd and oast Mokran is duo mainly to 
eastern doprossioiis. 

The average rainfall of January varios from 2’73 ms at Bushire to 0'62 
ins. at Karachi The number of rainy days vanes from 5 at the head of the 
Gulf to 2 over the eastern sootion of the Gulf Tlio niimbor of rainy days 
gradually decreases fiom 2 3 to 1 as one pioooods eastwards from the Gulf 
of Oman towards Karaohi Tim average total lamfall m February vanes 
from ] -94 ins at Bushire to 0*39 ms at Kavaolu Tn Maroh, rainfall is 
goncially of the thundorstorm typo and ocoiirs on 1 to 3 days in some years, 
The average total amount is 0 07 ms at Bushiio dooroasing oastwaids to 0 -33 
ins at Kaiaohi On a few oocasions thundoi and lightning aro observed 
w ithout lamfall Tn April, once in thioo > eais, rainfall assooiaied with thunder¬ 
storms oooiija and tho average rainfall vanes from 0 51 ins at Bushiio to 
0 17 ms. at Karachi In May, Juno, July, August and Soptorabor, tho Persian 
Gulf practically lomaina dry, whorons over tho rest of tho region rainfall 
associated with tho oastorn depressions ooouia Juno and July aro tho wottost 
months Tlio average rainfall at TCaraohi during July is 2-94 ins. with tho 
numhor of rainy days as largo as 11 in some yoais, Tlio lainfall rapidly falls 
off westwards, and at Muscat it is only 0*02 ins. In August rainiall ocours 
on about 2 days at Karaohi with an average total of 1*67 ms. It dooieases 
rapidly westwards and becomes negligible west of Gwador. Over tho Gulf 
of Oman, inoluing Jask and Muscat, rainfall maybe expootod onoo in flvo 
yeois in this month In Soptombor, two oastorn depressions on tho avorngo 
cause lain m tho neighbourhood of Karaohi, tlio avorago number of ramy 
days being ono. Rainfall seldom extends westwards up to Pasni. Rainfall 
18 very variable m lower Shid, and in some years rainfall has occurred at 
Karachi about equal to, or more than, its annual total in a conplo of days. 

Visibility. —Visibility is gonorally good during the period January to 
April except during showers and dustslorms or occasional fog. During the 
months May, Juno, July and August, visibility slowly doioriorates, Jiily and 
August being the worst months, when tho visibility is more often likely to 
bo fair (4-6) toan good (7-9) By Soptombor, tlio visibility oonditions gonorally 
improve and in Ootobor, Novombor and Docorabor tho visibility is good except 
locally during disturbed weather, when duststorms and dust haze are 
possible. 

Fog is likoly on about 2 days in tho Persian Gulf and 1 or 2 days along 
tho Me^an coast in January. In February or March it is likely on an average 
on 1 day over tho Gulf and on 2 or 3 days over tho sootion Jask—Karachi. 
Morning fog is likoly along Mokran ooost on 2 or 3 days in iSeptomber, 4 or 6 
days in Ootobor and 1 or 2 days m Novombor. Tn Dooembor fog occurs on 
2 or 3 days ovor tho wostorn sootion of tho Gulf. 

Duststorms occur about onoo in oaoh month ovor tho Gulf, and twice 
ovor tho rest of the sootion during tho period January to April. Duststorms 
associated with high winds and poor visibility ooour most frequently during 
tho months May, Juno and July; D to 4 duststorms aio reported from Mokran, 
ih May and about tho samo mimbor ovor tlio whole route in June. Iiii winter, 
during the passage of strong wostorn disturlianoos, in tho absence of recent 
rainfall, severe duststorms or sand storms may ooour in the cold front region. 
These Bomotimos carry dust os far oast as'Koraohi. Dust-ha/.o with p6of 
viailiility is reported on 4 to 8 days from tho Karachi—Jask sootion in May, 
but in Juno and July it is more frequently reported from tjie Gulf statloriSf ; 
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OHAPTER 2. 


KARACHI-CALCUTTA ROUTE. 

The following are the principal air roufcoa between Karaohi and 
Calcutta :— 

(«) Karachi-^ Jodhpur—^Allahabad. 

(6) Karachi—^Udaipur—Gwalior—^Allahabad. 

(c) Karaohi—Delhi—Cawnporo—Allahabad. 

(J) Allahabad—Gaya—Calcutta. 

The first one ia the trunk route. It passes over Jodhpur, oyer the Sind^ and 
Rajputana deserts and then over the Gangetic plain of the United Irwinces 
to Allahabad. The second one ia an alternative route between Karaohi^ and 
Allaliabad, and paases over lower Sind, Rajputana and the Gangetic plnm ot 
the United Provinces. The third route is adopted if the flight is made trom 
Karachi via Delhi or independently. 

Physical fealurefi.— All these routes lie mainly over the groat plain 
of northom India which is bounded on the north by tne Himalayan mmintain 
wall and forms a groat otirvo from the Arabian Sea to the Bay of Bongah 
It is more than 2,000 miles from end to end, and is usually from IBO to 200 
miles broad. This great plain ia formed by the basins of three rivers and 
their tributaries. In the west and draining into the Arabian Sea is the rivor 
Indus. Further oast ia tlio river Ganges, which flows south-eastwards into 
the Bav of Bengal. The city of Dellii stands nearly on the watershed between 
these two rivor basins. Before tho Gang(» roaches the sea it is joined by the 
third of the mighty rivers, tho Brahmaputra. Throughout tho whole of tho 
Indus and Ganges plain there is scarcely a hill to be seen. Nearly 1,000 
miles from tho mouth, the surface of tho river Ganges is only 500 foot above 
sea-level. Bounding this great plain is tho Aravali range in tho south-^sb 
and tho Yindhya range in tho south, seldom rising to a height of more than 
2 km. 

Summary of important weather features,— Tho first half 
Karaohi to Allahabad route passes ovor tho north-west dry area, inis Is 
on the whole tho driest region in India and is subject to oxtremos of 
and cold. Here the monsoon season is very short, lasting only from about 
the end of Juno to tho middle of September; in Rajputana it is sornowhat 
moro prolonged but in Sind rainfall is scanty. Occasional rain is roooivod m 
the first three months and the last month of tho year during the passage of 
western disturbances, but its average amount is less than twenty per oonb. 
of that recorded during the prevalence of tho summer monsoon. Tho total 
rainfall of tho year is about 6| ins. in lower Sind, 21_inB. in Rajputana and 
27 ins. near Delhi; but even in a place like Karachi, rainfall almost equal 
to its annual total has been known to fall in the course of 24 hours during 
the westward movement of storms from the head of the Bay of Bengal. Tlio 
highest temperatures in India are recorded in the north-west dry area between 
May and September. Juno is the hotl^t month, with a moan tomporaturo 
of 92°Tr. and an average of 104®F. in tho afternoon; the absolute highest on 
record varies between 112“ and 127®P. in tbo different districts. Tho northern 
part of tho route lies in a region which, from December to January, is tho 
coolest in tho plains of India. Jemuaxy has a mean tomporaturo of only 59“ir, 
and a mean minimum of 47“P, and, except in tho maritime tract represented 
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by lower Sind, loniporatuioB of 25° to 31°!'. in tlio oaily morning are not un- 
Jaiown Tlio diurnal inngo of tomporatuio is very large and amounts often 
to over 30°F. 

The second half of tlio Karachi to Allahabad route lies over the Oangotio 
plain The only period of the yoai ohaiaotorisod by really wet weather la 
fioin about the middle of Juno to tlio middle of October, tho period of the 
south-west monsoon Occasionally ram is received during the winter months 
fiom tho cold weather sioiins (wostoiii disturbances), but it is genoially light 
Fiom April until the beginning ot tho monsoon tho tract is swept by hot and 
excessively dry 'wostoily winds, and tompoiatuios ranging between 110 to 
120°Ji’ are oocnsionally iccoided Tho withibawal of the monsoon is siiocoedod 
by tho piovalcnce for oighij oi ton woohs of pleasant fine weather with a de¬ 
creasing toinpeiatuio During tho first three months of the year laigo iiuo. 
tuations of tomperaliuo occasionally occur in connexion with tho passage of 
wostorn disturbances, and in the TTnitod Piovinccs the thoimoinoiei at luglit 
may then sink to 20° or 30°F Tho diiuiml i.uigo of temperature exceeds 
20°F dining tho dry Hoason and is about half that amount during the lains 

Over the poition Allahabad to CnlcuUa the iioiiod November to March 
is piactically dry, except for occasional light ram Thundoislorms (and 
occasionally Nor’wcslors in Bengal) occiiv in Apiil and May and tho showers 
associated with those moigo ni Ibo monsoon lainfall in tlio fiist half of June. 
The laiiiy season lasts up to about tho middle or end of October. Tho annual 
rainfall vanes between 40 and 70 mclies over a largo part of tho tract Except 
m the oast XJmtocl Piovinccs and Bihar, tho an la very damp dnimg the greater 
part of tho year, and fiom May to Roptembor donso cloud covois tho sky 
Tomporatuio is faiily high, the avorago afternoon iomporaturo of tho hottest 
months is 90°P and upwards In tho maiitiuio tiaots of Bengal the Lliormo 
meter never sinks below 39°E 

(a) KARACHI—JOmiPUR—ALLAHABAD. 

Air temperaturc.—Becemiior and January are tho coolest months 
along this route On the avorago tho mimmum iomporaturo does nob fall 
below 60°E along the route from Karaolu to Tlydoiabad nor bolour 46°E over 
tho rest of the sooiion Ocoasionally however much lower temporaluios than 
these do occiii, some of tho lowest tomperatuios recorded being 3n°F. at 
Karachi in Docorabor , 31°F. at Uydoiabad and 28°F’. at Jodhpur in January | 
and 3i°F. at Allalialmd in Eobiiiary 

May and Juno aio tho hottest months On tho avorago maximum tem¬ 
perature does not go above 110°F. in any part of tho route, Ocoasional days 
aie however much hotter, some of tho highest loooixlod toraporaturos being : 
118°F. atKaiaolum May, 122°F at ITydeiMbad, 12rE. at Jodlipur and 
120°F. at Allahabad, m Juno. Tho avorago maximum tomporalure falls 
with the onset of tho monsoon, when it is of the order of 8'1°F. along tho route. 

Tho diurnal range of tompoiatuio is lowest during tho rainy season when 
it is of tho order of 10° to 20°F After tho rains tho range inoreases and 
roaches its highest value of 25° to 35°E. m November, During the rest of the 
year it is of tho order of 20° to oO^F. except in tho iioiglibourhood of Karachi 
111 the hot weather, when tho offoot of tlio sco-broozo m lowering tho range 
becomet) well marked 

Surface winds.—In the cool season ftom November to February the 
air movement at tho ground level is from tho north, with oasterlv components 
near Jodhpur and westerly components near Allahabad. 
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In March/whioh is a period of transition from the winter to hot weather, 
the ground winds are generally from west, with a southerly component near 
Jodhpur and a northerly component from Jhansi to Allahabad, '^riic wind 
directions along the route continue to bo praotioally the samo os above during 
tho months April to Juno. The frccpioncy of ^vesto^ly to south-westorly 
winds, liowovoi', inorciascs over the section Karachi to Jhansi with the onset 
of tho monsoon in July. Near Allalmhad ground winds aro gonorally from 
west or wost-north-wost when tho monsoon is weak, and from east or south¬ 
east whon tho monsoon is active. With tho westward movemont of monsoon 
depressions through tho centre of tho country, easterly winds oi'ton ponctrato 
up to Jodhpur and on rare occasions even further west, 

In October, which marks tlie transition from monsoon to winter, tho diroo- 
tion is south-westerly over tho Karachi—Jodhpur soction and thence ohangos 
through west to north-west over tho Jhansi—Allahabad soction. 

Upper winds, —In tho cool season, tho upper wdnds aro gonorally from 
west to north-west and have a velocity of loss than 25 km./hr. below 1 km. ; 
the velocity increases with height ahovo that level. There is a fair porcont- 
ago of winds from north-east or oast at Karachi in Novemhor, Docombor and 
January ; near Jodhpur southerly components aro fairly frofjuont up to 1 km. 
in November and December and an easterly component from January to 
March. 

During hot weather, tho upper winds aro of tho same oharaotor as in tho 
cool season. At Karachi in lower lovols westerly winds bocomo predominant 
in May and still more so in June. As in tho lost season, near Jodhpur souther- 
ly winds in April and easterly in Juno aro also provalonb on some oeciasions. 
tri May, Juno and July, tho prossuro gradient over tho Jndhpur---Jhan8i— 
Allahabad soction may occasionally bocomo very stoop and result in strong, 
60 to 00 km./br., westerly or wcst-north-wostorly winds in tho froo air at all 
tho ordinary flying levels. 

With the onset of tho monsoon thoro is a general strengthening of tlio 
free air winds ospocially in tho first I km. Tho winds continue (hiring .luly 
to September to bo from west or north-west, except wlion replaced by oastorly 
currents associated with doprossions from the Bay of Bengal. 

Thunderstorms,— Tho period of thunderstorm activity oxtonds from 
May to Soptemhor, the highest monthly froquonoy of about 2 or 3 occurring 
;in. July near Karachi, and of about 0 or 7 in July and August over tho 
Jodhpur—Allahabad section. Tho annual frerjuonoy of tlmndor.stoi-ms 
ranges from 10 near Karachi to 30 near Allahabad. Tlio thundorstormfl 
during the hot wpathor (April—Juno) do not usually causo approciahlo rain 
but are frequently associated with scjualls of dust. 

Cyclonic storms and depressions. —^During tho period Novombor to 
May, a series of disturbances, about 4 to 0 each month, enters north-wost 
India from tho west. These western disturbances aro lijsponsiblo for tho 
cloudiness and light rain along the Karachi—Allahabad section in winter 
and for most of the dust-stonns in tho hot weather. In tho rainy season, 
depressions originating at the head of the Bay of Bengal travel through tho 
centre of India in a westerly or north-wcstorly direction and occasionally 
cause low “ overcasts ” and locally heavy rain along and noar this aerial route. 
Cyclonic storms which originate in the Arabian Sea in May, Juno and Novem¬ 
ber may, on rare occasions, also affect weather over this soction. 

Cloud. —July and August are the most cloudy months in tho year 
pJoudinesB beiug greater over the Jodhpur—Allahabad i^cotion than over tho 
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tiai'actii—Jodhpur aootion With tho withdrawal of Uio monaooii towards 
tho end of Septembei thoro is a oloaimg ol the skioa, October and November 
boing tho months -rtiih rainimuin cloudiness along this route In tho cold 
woalhor (TIocombei—Fobiuary) theieisngamon inoioaso m cloudiii.o=is due to 
the passage ol western disturbances ovoi noithoin India The amount of 
cloud duiing those months is, howovci, much 1<M8 than m tlie monsoon 
months. Tho hot wcathoi, Apiil and May, la again a period of little cloud 
in this Roclion 

Rainfall,—^Tho ininroll over tho route is mainly duo to two distinct 
agoncios—tho western distnrhanoos and tho monsoon dopiossions Tho amount 
of preoipitatjon pioduccd by tlie wosloin disturbances is on the average much 
loss than that rluo lo tho monsoon dopiossions, winch, however, allcct the 
Alhiliabnd—,Todhpur suction moio tlian tho lost of tins loulc Tho distiibu- 
tioii of lain is chaTaciciiscd by a piogicasivo doeienso from Allahabad with 
an annual average of 39 ms and with 49 lamy days, to Karaohi with an avciage 
of 8 ins with 9 rainy days only 

Visibility.—Dnslstoiras or dust rowing winds and dustliavo are fairly 
froqnont in tho hot Bcaaoii. Visibility is somotimos loduoed to an extia- 
oxdinaiily poor range during ilio jmssago of a duslstoim. Morning fogs are 
not unusual in winter and may ocdiHionally bo qmlo thick diumg tho passage 
of woHtcin cliaturbaiK'cs Jhiiing tlie inonBoon, diiz/Amg and heavy rain are 
tlio oluof faotois wluuh may alloot visibility iwlvoieoly. 

<b) KARACHI—UDAIPUR—GWALIOR—ALLAHABAD 


Tno oonditlonn over this roulo do not diftor maiorially from thoso over 
tho tnmk roulo Owing to orogiapliy, howovor, tlioio ih genoially more lain, 
as well ns cloud, in and aiounil tho hills of Moimt Aim than m other parts of 
the routo i nlHo low clouds ovoi tho hills may allocl visibility adveisoly. 

<c) DELHI—GAWNPORE—ALLAHABAD 

Tho condilions over this portion of tho loiito aro moio or loss the same as 
over tho poilion Jhnnsi—Allahabad of tho trunk ro«l.o 

Air temperature.- -'Hic monthly mean miniinuin lompoiaturo does 
not fall below al any place ovoi tlio sooiion Somo of tho loweat tom- 
pcratuios locoidcd on imbvhlual nights aro • 32'’F at 1)01111 and 3‘1'‘P at 

Agra in January and Fobrunry, and at Cawnporo In Fobninry. 

Tho monthly moan maxinuim lom^Mualurc does not go above 107°F. in 
tho Hootion SomiMiftho highest locoidcd tomporaUuos aro at 1)01111, 

120°F. ni Agia, U7°F at ({awnpoio and 120®F at Allahabad, nil m Juno. 
IMio mean maxnnuin tcmpciatuio docroasos with tho onset of the monsoon to 
tho Older of 

Tho diurnal rnugo is of tho order of 10“ lo ir>“F. duiing tho monsoon 
incionscfl to 25“ to 30“]'’. in Novombor, lulls to 2r>“F. in December and 
January, and i oachoa tlic highest valuo of about 30°1‘‘ in March and April. 

Surface winds.—Winds at tho ground Invol along tho louto Delhi to 
Allalialiad are moaily botwcon north-west and south-west with a fairly large 
peroontago of calms m tho morning dunng the cold season, Ootobor to March. 

During tho liot season, April to Juno, the winds strengthen and the fre¬ 
quency ol ocourconco of oalms also docroasos , although tho most frequent 
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directions still lie between norfcli-west and south-west along tho route, tlio 
frequency of easterly and south-oaster] 5 '^ winds inercasoH, ospc^eially during 
May and Juno, duo to tho establishment of tho seasonal troi^h of low iiros- 
suro along tho Gangetic valley. 

During the rainy season, July to Septonibor, tho winds most frequently 
blow from botwoon spubh-enst and south-west along tho Delhi—Agra sec¬ 
tion ; near Allahabad tho winds are generally from west or west-north-west 
when tlie monsoon is weak and from oast or south-east when tlic monsoon 
is active. 

Upper winds,—As in tho Jliansi—Allahabad route tho upper air inovo- 
niont in the cool season is mostly from west to north-west and its average 
strength is generally less than 26 km./hr. below 1 km. ; tlio force increases 
witli height above that level. 

In May, June and July, tho pressure gradient occasionally hoeomes very 
steep and causes strong (60 to 66 km./lir.) westerly or wcst-nortli-wostorly 
winds in the free air at the ordinary flying levels. 

During tho monsoon, July to September, tho winds blow from west or 
north-west except when replaced by easterly ourronts under tho inlluonco of 
doprossions from the Bay of Bengal. The velocities are generally 25 to 60 
Jim.,'hr. The easterlies increase in froquonoy as one goes from Doilii to 
Allahabad. 

Thunderstorms, —The period of thnnclcrstorm activity extends from 
May to September, the highest monthly froquonoy being about 4 or 5 oconv- 
ring in July near Delhi, and about 7 or 8 in July and August near Allahabad. 
J lio annual froquonoy of thunderstorms ranges from 26 near Delhi to 81) near 
Allahabad. Tho thunderstorms during tho hot weather (April—-Juno) do not 
QpUally cause appreciable rain but are frequently associated witli sciunlls 
raising huge quantities of dust. 

Cyclonic storms and depressions. —^During tho period November to 
May, a series of disturbances, about 4 to C caoli month, ofi&rs north-west 
India from tho west. These wostorji distmbancos cause clouctinoss anrl I'ain 
along the Delhi—Allahabad section in winter, and most of tlio duststorms 
in hot weather. In the rainy season, depressions originating at tho hoarl of 
the Bay of Bengal tra.yol along tho Gangetic plain in a westerly or north¬ 
westerly direction and occasionally cause overcasb sldos and looally heavy 
rain along and near this aerial route. 

Cloud. —July and August are the most cloudy months in tho year, 
cloudiness being ^eater over the Cawnpore—Allaliabad section than over tlie 
Delhi—Agra section. With tho withdrawal of tho monsoon towards tho end 
of September there is a clearing of tho skies, October and November being 
the months with minimum cloudiness along this route. In tho cold weather 
(Deoemher—-ITebruary) there is again an increase in cloudiness duo to tho pas¬ 
sage of western disturbances over northern India. Tlxe cloud in tlieso months 
due to these disturbances is, however, much leas than that in tho monsoon 
moriths. The hot season (April and May) is again a period of little cloud in this 
Bootion. 

Rainfall.— Tho rainfall over the route is mainly duo to two distinct 
agettCics—tho western disturbances and tho monsoon doprossions. '■J?ho 
amount ofprecipitation produced bvthe western disturbances is on tho average 
much loss than that produced by the monsoon depressions. Accordingly tho 
distribution of rain shows a progressive docroase from Allahabad -with an 
annual fall of 39 inches, to Delhi where only 27 inohos of rain.fall in the year, 
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Visibility.—Over thia louto, diiststouna, dost raising winds and dustlmzG 
lira fiuily fioqucnt duimg the hoL season Visibility is soniebiinos leduced 
to voi V low figmos during ilio p.issago of a duststoim Morning fogs aro not 
iiniisuii! in -rtnutoi and may ocoasioniUly lie qnito thick immodiatoly after tlie 
pUHs,ig(i ol wostoiii disiinbancos Diumg the monsoon, dmzlmg and lieavy 
lain aio the chief fuctois which alloct visibility advoisely 

(il) ALLAHABAD—GAYA—CALCUTTA. 

Air temperature,—Dccomlici niid Januaiy aio tho poldcst months 
In the (’o!d season, Novcnibm to l‘'obniniv, the mean niimmuin tompoiature 
does nol, fall ladow along the Allahabad---TLiya soctiun ot tlie loute 

and nrt' along th(‘ Gaya—Oalenita section Tho lowest locoided tempera- 
tines ai(5 at Allahalmd and Bonaii's and at Burdwan m Febriiaiy; 
and ‘lO”!"' at Gaya ni December 

A[)iil and May mu tlio hotb'st months Fn tho hot season, MaicK to 
May, tlic moan inaximiini tompoiatnio dots not iiso aliovo 107°F along tho 
Alluhahad—Gaya section of Iho lonte and 102®!'' along tho Bengal sooUon. 
^I’Jio higlusl lempoi iiturcs on locoid aio 120®!** at Allahabad in .Time, 117®F. 
at Ih'iiaK'H in May and .hino, at (taya in Juno, 110®F. at Asansol and 

Biudwan lu May, and 108®li' nt Calcntla in Juno 

Duimg Juno and Julv bho maximum Imnpoiaiuio onmos domi oonsi- 
dcialily 'J'lio mean maximum lompoixiUiio during tho lainy season, Juno 
toOetohor, Uosbotvveen80®nn(U02®l'\ in tho oast UuUod Provinros and bet- 
ween 81® and Of)®!*', m Bengal 

'I'lio diiiriiiil inngo ot tcm]»ci'atnic along tho loulo is of tho oidor of 10® 
lo 1R®F. (luring tlic months July lo .S(‘plf mher With tlio cessation of ram, 
It inoroasoR raindly finm ir)®to2r)®K m Oeiobei, and then ineioasoB slowly 
(idin month to month until the maximum iniige oL 20® to 30®3‘\ is reached m 
Maieli and A])nl Aitei ‘\piil tho dmiual lange again begins to fall and is 
of tlio Older ol 10® to 20°I*' m .Tuno 

Surface winds.— Oiound winds along tlic lOuto aio mostly bofcweon 
1101 111 and west diuing llio cold s(‘nson with a laiily largo pciconiagn of calniB 
III l-lio rnoiniiig In th<> cast Hnitcd JVovincc'S and tho adjacent distiictB of 
liiliai, tlio iioiili weslcily wind (tmtmncH up to Iho end of May, nfloi winch 
llio Mind lu'comi's vaiiablo and loinjiiiiK co tluougliout tho monsoon Boason. 
Attoi Getobor Uu' wiikIh in tlna acclion ngum hocomo noith-wostorly In 
Ihmgal and Glinta Nagpur tlio giouml wuhIh in tlio hot Hoason havo a soutliorly 
ooiniioucut vuiying between aouth west and Koulh By tho ond of May they 
change to oast oi Hontli cast and loinaiii ko till tho ond ot Soptcmboi 

Upper winds (0 GoW AVavrn.— U\ tho lowor levuls up lo 1 km tho 
winds gcncially Idow liom diicclioim bclwi'un noith and north-west with a 
volodiy h'Hs ilmn 20 km ;in llighca, up to 3 km , t.hoy aro generally stronger, 
1 c , fixim 20 lo 00 km /lir , tho most rriujuont ducolion being between north- 
west and west. 

(h) Hnl -In thiH Hoaaon winds noai Allahabad aro generally 

20 to 00 km /hr botwi'cn noifh-wcst and went at all levels up to 3 km. Winds 
irniii' Galeutta aio geueially 20 lo 00 km/hr, Houth-uoatorly up to 1 km.; 
butwe(.ii north-west un<l west and less than 25 km /hr at 2 km., and 26 to 
00 lundhr and again botwoon iiorth-woBl and west at higher levels up to 
3 km 



(ii^) Jiahiy Sp.iwm. —In this season, the winds near Allahabad arc generally 
between west and north-west in the first kilometre, and bociomo northerly 
to north-westerly at higher levels. Under the influeneo of depressions, easterly 
to north-easterly winds occur. Near Calcutta, in the months June to Soptom- 
bor, the most frequent dirootion is between south and aoutli-wost in the first 
kilometre and between south and west above ; in Ootol)or, tlxo most frequent 
direction up to 1 km. is northerly. Throughout tho season, the wind at 

3 km. is variable. From Juno to August, the wind speeds between 
Allahabad and Ranchi are 26 to 60 km.,dir. at all lovola up to 3 km. ; in 
Septombor and October, they get weaker. Near Calcutta, tlie winds are 
light to moderate from Juno to the middle of September and generally light 
in tho latter half of September and October. 

Thundefstofins and Nor’westers.—In tho oast United Provinces and 
Bihar section thunderstorms mostly occur during the period May to Soptom- 
bor with tho highest froquenoy, of about 6 or 7, in each of tho months of Juno 
and July. In tho Bengal section tho period of thunderstorm activity extends 
from March to Oetobor with tho highest frequency, of about 8 or 0, in oaoh 
of tho months of April, May and September. The annual froquenoy of 
tlnmderstorms along the roxite is 40 to 60 days in tho year. 

The remarks regarding Nor’wostors given in tho sootion for tlio Caloutta 
—Rangoon route (p. 10) apply equally well for this portion of tho route 
also. 

Cyclonic storms and depressions.—Those are experienced mostly 
during the period May to November, but are more frequent in Juno to Soptom- 
bor. During a period of 32 years tho numbers of storms and depressions oithor 
oroasing tho Calcutta—Allahabad route or passing near it are as follows :— 

4 in May, 12 in Juno, 11 in Julj% 0 in August, 11 in September, 7 In Oetobor 
and 8 in November. In May, October and November tJioy generally originate 
in the central region of the Bay of Bengal and after a northerly travel, reonrvo 
towards the Circars-Orissa coast; and sometimes they also move to Bengal 
and tho Arakan coast. Some of these storms pass into tho Bay of Bengal 
from the China Seas across Burma during tho months of Oetobor and Novem¬ 
ber. 'During tho months Juno to Septombor they develop over the head of 
the Bay and generally travel north-westwards across tho Bengal and Orissa 
coasts. 

Cloud..—The oloud amounts aro greatest during tho monsoon season, 
July and August being tho cloudiest months witli praotioally ovoroast skies. 
Prom September onwards the amount begins to dooreaso till it roaohos its 
minimum in the months of November and December. Along tho Allaliabad- 
Gaya section of tho route clouds inoreose slightly in January and February 
in association with the eastward passage of western disturbances across northern 
India. A secondary minimum oooura again in tho months of March or April. 

In the hot season tho height of base of low olouds u usually above 0 ■ 6 km. 
In tho rainy season and in winter, low overcasts with ceilings below 300 metres 
may sometimes occur and in exceptional c^es bo as low as about 76 to 176 
metres. In the liilly regions of Chota Nagpur tho hill tops may often be 
enveloped in low clouds on rainy days. 

Rainfall.— The average annual rainfall varies from 39 ins. at Allahabad 
with 49 rainy days to 63 ins. at Caloutta with 86 rainy days. Of these about 
36 ins. faU during the rainy season June to October at Allahabad on about 43 
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rainy days and about 51 nia. at Calcutta on about On rainy daya During tho 
nasaago of stoiina and dopiessions fuun tho Day of Bengal across or along lliiH 
air route and duo to occasional tluiudcistoinis very heavy ram oocui-h locally 
during tho rainy season, tho individual falla during 21 houis ainounting 
somotimos to 5 oi 10 inohcH 

Visibility—On tho Buidwaii-Oaya sootion fog or mist is likely to bo 
encountered on most moinmgs dining Iho cold Hoasoii until about 8 am. and 
occasionally later Dining tho rainy ai'ason visibility m eonsidoiably loducod 
when lain is falling and is bad whonovoi l.lio iiilonsily ol lain is inodorato or 
heavy At othor tunes visibility is goiiorally fair to good. 
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CHAPTER 3. 

CALCUTTA—SINGAPORE ROUTE 

(a) CALCUTTA—AKYAB—RANGOON. 

This is ono of the most difiicult air-roxites, both on accoiin t of the ysicn 1 
teatures of tho .Burmeso Peninsula and tlie severity of tho woathor wliicli 
prevails over the route during many months of tho year, 

Physical futures.—The Arakan Yoina which runs parallel to the const 
clOTO south to Cape Negraia is an oxtonsiou of tho many ranges that radiate 
southwards _ from the Eastern Himalayas along tho eastern borderland of 
Assam forming an effective barrier between Burma and India proper. Tho 

in Victoria) rising to 

over 10,000 feet. The coastal strip between tho Arakau Yoina and tlio Bay 
M Bengal IS hilly and is mostly covered with don.se forests of bamboo tliiolcots. 
ixom Naaf to Sandoway river the coastal lino is broken into a number of low 
islands by a neWorlc of estuaries and creeks with wide muddy oliannols. 
From Sandoway to Cape Nograis, the foot hills of the Arakan Yonm come very 
close to tiio sea and form a ruggorl and rocky barrier along tho seashore witli 
occasional sandy bays at tho moutlis of tlio hill streams. Tho Shan plateau 
occupies the whole of the oast of tho country and extends soutlnrarcls into 
7 nnn^ff ^ n avorngea 3,000 ft. in height with poalcs 6,000 to 

7,000 high. Between the Arakan Yoma and tlie Slian plateau is tho central 
basm of the Irrawaddy and Sittang rivers. TJiis is for tho most part a lowland 
area with the Pegu Yoma, a range of low hills, running in tho centre from north 
to south and formmg the watei-shcd between tlie lower couvsoh of tlio Irrawaddy 
and Sittang. This lowland region expands at its southern oxtromity into the 
deltaic area of tho Irrawaddy and tho Sittang ; in this region flat sandy boaolios 
run almost duo east as far os tho mouth of the Salween river noar Moulmem, 

!• 1 important weather features.—Except for occasional 

light ram, the period December to March is jiraotically dry/ a^hundorsliowors 
ooour m April and May; in the fir.st half of Juno thoy bocoino merged in tlie 
monsoon rainfall. The rainy season lasts up to about the middle or end of 

between 60 and 100 ins. over a largo nart 
of the tract, and on the Burmese and cost Bengal coasts it considerably exceeds 
even 100 mches. In the centre of Burma there is a zone where only 20 to 30 
ms. fa.ll durmg the whole year. Except in the dry zone of Burma, the air is 



Central Burma and tlie mean minimum between 60® and 76®F Tho moan 
annual diurnal range generally is only about hah of that in tho north-west 
dry area. 

In the coastal disti-iota the nil- is vary clamp almost throughout tho year 
relatiTO humidity being above 00 per cent, in the rainy season It is only in 
central Burma that the humidity falls below 00 per cent, in the dry months of 
March and April. 

Air temperature.-Jam.ary is the coolest month. Thb tempemturos 
along the coast are somewhat lower than m the interior owing to nroxunitv 
to the sea. The moan minimum temperature does not fall below 63®F alone 
the Bengal coast and 69 F. along the Burma section of the route. In individual 
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y(UiH ioiiipoiMluros ]i.iv( lalhn us low as m .lainuuy and J''cbiUciiy in 

aoiilli oasi Bengal, ,incl 5!ri‘’. al. Moigui, iii TomwiHoiun, in Jamiary 

'Vpiil and May am the liol.toHtmoiillih ui Bengal, and Maich and Apiil ni 
Jhntna d’lie juoau tnaxnnnm ioinpeialuie docs not use above 95‘’1‘\ m 
Bengal and in Jiinnia 'L'ho highest individual tcmpoiatuies on locoid 

aie 10S"K at (Jalontta in Jnno, 109°F m A])iil m JeBboie, at Kiish- 

nagai in Apiil and May, nt Victoiia Boiiit m May, 105°F, at Baasom 

in Apiil, and lOO'd'’. at Jlangoon in April 

During th(‘ lainy Hoason thoro/ ih only a Might Ull in the maximum teinpoia- 
tiiio Tlie mean maxmiuni loinjieiatuieH do not lall below 85°ii'. m Bengal and 
m Binina and are .seldom above in Bengal and 89°F m Biuma 

'riio diuinal lango ot teinpciatmo w of tlio oidoi of lO®!*'. along the whole 
lonlo dining the monsoon season The duiinal range meieasos duiiiig the 
months of Ootoboi andNoi-onihoi altinnmg a maximum value ot the older of 
20" lo 25°F. dining the winloi months Bofcmbci-March, aftoi whioh the lange 
inpidly diminishca again 

Surface winds.—The winds aic mostly between noith and oast dining 
the eool season with aiaiily lai^o poicontagoof calms in the mornmgs dining 
the months Januai y and Febi uaiy By the end ol A]inl m the Bengal section 
ol llie route, wind diiecl-ioii begins to liavo .i definite southoily component 
vaivnig liotween south oast and south unlil the end of the monsoon season 
when the wind dncction begins to have a jncdominanfc eastoily componont 
The houilieilyeoniponouts sot m along the Aiakan coast a little laioi Bogui- 
nmg fiom Juno until the oiul of Soptombor tlio winds generally blowfiom 
HOiu(‘ duoi tion botwoon soutli-wost <wid south oast I n the Bangooi' to Violoiia 
Point section the soutlioily to sonth-westoily monsoon wmds begm to sot in 
uailioi in May and last until Soiitomlior 

Upper winds (i) (fool wtuson —In (he lowoi levels ii]) to 2 km noitli- 
eily ivmds aio lieqiiont duiingNovomboi toFobiiiary on tho Bengal coast. 
Ill Buuna, tiio winds vaiy iii (lifioiont jwuts of tho coast, being noith easterly 
io soulh-oastoily at Akyab m Novomhor and Doeoraber and northerly in 
ilaiiuniy and Ji'clnuiuy At Itangoou iioith-oaslBily and oaslorly winds aie 
l]('(|uoiitinN(jV('mb(*i and Docoinbci and noilhorly in JamuuyanclFebiiiary. 
Above 2 kin wosUily to iiorlli-wostoilY wimU prevail m Bengal and 
soiith-wustoilv (o iioith-wesB'ily winds jnevail m tho Arakan coast Near 
Rangoon ensteily to .south oasteily vaiuls coiilmuo iii Novembei, but by 
December tlio wmd clirootioii ohanges to aiioidi easterly and later lo awes'erly 
duel tioii Ill damuuy and l''obiuaiy 

(w) llol mison —Tho winds blow with gic«i.tor volooity (i.e , between 26 
to 60 km /hi ) iluiuig most of diis pciiotl At loiror levels they aie mainly 
Houthnily to Houth-wesLoily along the Bengal loast, with a few occasions of 
winds with oasteily comjKmonts. At Chitlagong tho winds are iioifch-easteily 
to Roiith-eaatoily ni Mai oh, and southoily to aouUi-wostorly in April and May, 
a I Akyab nortliorly to iioith-wcstorly winds tuo iioquont in March, and norfch- 
wesl erly to westerly winds are })rodomiiiaut in April and May irith about 20 per 
ooni occasions of soutli-wostoily winds South easterly to south-westerly wmds 
prevail at Rangoon in March but these change to westerly to south-westerly 
winds during Apiil and May At higher levels above 3 km. westerly wmds 
pievail generally along the Bengal and Arakan coasts; easterly wmds are ex- 
poiioiucd along the Viakanioast on about 30 per cent occasions, at Rtiaigoon 
tho ivmcls at these levels aio variable 
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(in) Rainy smson .—^Tlio vaiiiy Beasoii iiuiy bo aaid to bo charaotouiHod by 
fairly airong winds in tlio upper regions along the Burma sootiou of tbo route, 
tho velocity during most, of the period being 25 to 50 kin./lir. At all levels up 
to 3 km. south-wcatorly to soubherly winds are frequent at Oaloutta, and Honth- 
oastorly to southerly winds at Dacca and Chittagong, 'fhe winds ar(5 south¬ 
erly to south-we.sterly at Akyab and south-westerly to westerly at Ilangoon. 
Above 3 km. tho winds are’variable aloi^ tho Bengal coast, south-easterly 
to soubh-we.5toi‘iy at Akyab and soubh-westorly to westerly at Eangoon. 

By October tho south-west monsoon has retreated and the higher velocity 
charaoteristioofthe winds of the preceding months disappears ; tlio ^vinds in 
tho lower levels are northerly to nortli-oastoiiy at Calcutta, somewhat variable 
at Dacca, between soutlr-eastorly and soubh-wostorly along tho Arakan coast, 
and easterly to south-easterly at Rangoon. In tho higher levels, they are 
north-westerly to south-westerly at Oaloutta, south-westerly to westerly at 
Dacca, south-easterly to south-westerly at Chittagong and Akyab, and easterly 
to south-easterly at Rangoon. 

Thunderstorms and Nor’westers.—Tliimdorstorms mostly occur 
tluring tho period April to 0(5tobor, bub April, May and Soptombov are tho 
months wlion they are most frequent in Bengal, about 6 occurring in each 
month ; atid May and October are the montlis with maxinnim froquonoy of 
thunderstorms in Arakan and Rogu, abo\ib 10 occurring in each month. 

Noi-’wc-stors are a typo of thmidorsfcorms oharacteristio of Bengal and 
Assam, uanally very sharply I'osbrictcd in area and frequently very dostructivo. 
They usnally ocoiir late in the afternoon, sweeping the country in more or loss 
straight paths from north or north-west to south or south-east. Nor’wosk'rs 
begin gonorally towards the latlor half of February and may oouur in almost 
any part of north-east Imba, but chiefly in south Bengal. They aro praotioally 
unknown in November, Docombor and January at Caie\itta, In 27 years there 
have been at Ca).oub&a 16 Nor’woators in Pobinuiry, 00 in March, 128 in April, 
Ifli in May and 78 in June. Tho froquonoy of Nor’woHtoi'S in south-oasb 
Bengal is somewhat greater. Oooasionally tho NorhvoBtors attain tornadio 
intensity and a few of thorn may bo real tornadoes. 

Cyclonic storms and depressions. —^Tlicau aro oxporioncod mostly 
during the period April to Docombor, but are more froquonb ip May and 
October. In the month of April about 4 severe oyolonos have affootecl tho 
B(ingal and Burma coasts during a xjoriod of 32 years. During tho .same period, 
tho number of such storms has boon 8 in May, 0 in October, 6 in November and 
3 in Docombor. The storms in these months originate about tho coiitru of the 
Bay of Bengal ancl, after a northerly travel, roach tho Bengal coast or ro(!urvo 
towards tho Burma coast. 

During tho monsoon month.s Juno to Soptembor numorous doprossious 
develop over tho head of tho Bay. Those, howovor, travel wostwardvS and 
aflbct the Burma coast only during thoir formation. 

Cloud. —In winter tho slciea aro gonorally clear, clouds appearing only at 
intervals wlieu tho western depressions travel as far oast as north IRirma, In 
tho hot weather, cumulus or thunder-clouds 111*0 fairly frequent in tho afternoon 
ovor tlio coastal districts, particularly ovor Tonaasorim. The south-west 
monsoon is bho period of very frequent low overcast skies ovor practically 
the whole route, July and August being tho cloudiest months. Tho central 
districts of Burma aro, however, doddodly loss cloudy. In bliia season there is 
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vory htlle diurnal variation in cloudiness except for a slight deoreaso occasion 
ailyintlio foionooii Tntho tiansition peiiod liom Octobci to December 
ilieio IS a gradual docionso in averago oloudinoss with the withdrawal of the 
wot monsoon fiom noith Emma souihwnids, heavy low clouds then extend 
lip tho coast only at intoivals m association with cyolome disturbances in the 
Bay of Bengal 


Mmiminn cloudiness oceiiis in tlie months of January to Marcli along the 
Bniina const and m Jamiary along tho Bengal coast Tlie lieight of the base of 
hnv clouds is usually above 500 moiics dining the iioiiod Apnl to August 
Later, whonevGi low clouds appeal, this limit falls to 800 moties and m the 
wintni months low atiatns clouds at 50 to 150 moties ar« also seen oceasioiiallx 

Rainfall—Although the mam laniy season is from Juno to )Soptcml)or» 
lain also falls in the latter half of May and in Ootoboi along the whole loiite* 
Juno, July and August aio the wettest mouths, with tho heaviest rainfall in 
July The averago annual lainfall vanes fiom 03 ms on 85 rainy da^s at 
Oaleiitta to 110 lua on 111 rainy days at Cox’s Bazaai Of these about 17 
nis fall duiing the lainy season, June to Soptembei, on 03 lamy days, at 
CJaloutta ; and about 112 ins at Cox’sBozaaij the number of rainy days bung 
70 Littlo or no ram os aiule falls dinmg the period December to Pobrimr> 
ill Burma, except ni the northern distiiets, wheie light showeis are occasionally 
locoivcd dining the latei stages ot tho movomonfc of the cold weather disturb* 
ances m noitheiu India Showeis aie of occasional occuiience in Maith and 
Apiil, chiefly m the coast and lull disUicts Widcspiead ram, mostly as'iociat- 
oft with thundoiatonus, is ot com])aiativolv frequent oecmienco m Slay in 
'L’onnascnm Occasionally in this month also cyclonio stoimsformin tho 
Bay of Bengal and pass into Biunia These stoims break up on crossing tho 
Aiakan Yoma, but tlie humid south-west winds an their rear pass up tho river 
valleys and give geiioial inm to the mteiioi foi some days aftei the disappcni- 
aneo ol tho cyclonic structure of tho stoun The soutli-wcst monsoon bmigs 
almost daily rain in the coast distiicts fiom June to October and frequent 
lain in tho mteiioi Tiie piecipitation is heaviest in Tenaasenra and Arakan. 
wild 0 it occurs at the avei age latc of 1 to inches a day at the coaetal stations 
dining the months of June toSeptcinlxi The ininfall is probably two or thrt'c 
tunes ns laigo m amount on the coastal lulls at elevations of 3,000 to 0,000 feet, 
Init niifoi tuiiatcly ilieic are no data available for these hills The rainfall 
diKKmscs rapidly 111 amount m passing horn the Pegu coast to the central 
basin, whole tho lainfall is only from a fifth to tenth jiarb of that m tho coastal 
distiiots. It tlioncc iiicreasoH lapidly northwards towards tho mountainous 
roiintry which forms tho oontmuntion in north Burma of the Eastern Himalayas 
and the Assam hill laiiges 

TJio rainfall diminishes lUMkodlym October and usually ceases by tho 
middle of Novembci Tlie piecipitation m this period frequently accompanies 
tiumdeisiorms and may at times be oontmuoua and heavy if associated with 
cyclonio storms of the season in the Bay of Bengal 


Over tho Burma section the aveiage annual lainfall amounts aie 203 
ilia at Akyab, 99 ms at Rangoon and 109 ms at Bassom, the number of eorros 
ponding rainy days being 126, 122 and 125 respectively During the rainy 
season June to Soptombei Akyab receives 170 ms , Rangoon 76 ins ana 
Bassem 86 ins., the avciage number of ramy days at the correspontlmg stations 
ato 98, 02 and 94 respectively 

Visibility.— On the Dacca—Chittagong section, fog or mist is hkoly to be 
oiioounteied on most morning dunng tho months November to Marcli up o 
about 8 hours and occasionally later. 
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During tlio rainy seafion visibility is oonsidorably roduccitl wlionoY'i- rain 
ia failing aiid ia iioaitivoly bad wbennvor tho iutonaity nf rain is ino(lcrat») or 
heavy. 

(b) UA.NGOON—SINGAPORE.* 

The route from Rangoon to Singapore is eitliev via Bangkok to I’cnang anti 
Ringa]Xiro or direot to Penang and Singapore, 

Physical features.—Tho Tonaswiriin eoastal strip rovnis a nariw traet 
of land stretching from the Siamese border to tlui (hilf of Martaban, in many 
resneets it is like Ll>e Arakan Const. It is ut^arly evtaywlmre Inlly or moim- 
tainons. The hills run north to south and consist oi grainte and, where t 
granite masses reaeli the sea, tlioy form rooky islands. A larp iiaii. ot lu 
region ia covered witli dense evorgmm fow^sts. Siam is, on tlu^ wlmu>, a l<>wlai 
eoimtry, lying hotweou tho Tennssmbn Ytiinas on tlnj Biirim^wj iKinler ^ 
mountains of Prcncii Indo-China. Malaya 1ms a lia.-lclume of Ingli 
■with several parallel ranges on citlmr side. ItlHisin the J 

and all the liilly parts am covered with equatoruil fortists. .Iho ^ ^ 

very snitahlo for the growth of the rubber tree, i^nonnons areas of umnU> 

are'now covered by rubber plantations. T’lie principal i.orts of JVla ii>a~- 
Singaporo and Penang-arcbotli on islands, but the former is conmaded with 
the mainlatul by a railway and road. 

Summary of important weather featurcs.-Variation in 
one of the most important ieatun^s m tlie seasonal division ol, tlie yeai in 
Toimssorim and Malaya, but as the variation is due to tlu' morn inuforin 
in tlie wind, tho wind changes are usually spoken of when seasons are 
Tluire are four seasons whicli one can (hstinguisli, namely, (i) the soul i-W( st 
monsoon, May to September, (n) tho north-east mimsooii, Novimiher to 
February, oovrosponding with tho winter of northern latitvides, and (ii!) two 
short transition seasons. Tho times of eommeneement of the immsoons vai y 
from year to year and also their beginning ami end are usually J 

The south-west monsoon is usually established in the. latter half Ma-y 
ends in September. The north-east monsoon eomnumces in ate Oetoher or 
in early Novombor and ends in March. There renuun thus two transition 
periods, each of about one or two months in length, hetween the rmlmg ol one 
monsoon and tho hegimiing of tho other one, eormsponding roughly with the 
equinootial seasons. 

The full force of the soiith-wcsti monsoon ia experienoed on tho wt>st const, 
of Toimssorim during May to Soptombor. Although the wet season of the west 
const of Malaya corrcBponds witli tho ])eriod of tho Indian monsoon, tlie winds 
of tho south-west monsoon as oxperion(«tl in tho west coast of Malaya south ol 
Alor Star arc usually very light and at the ground are almost (snnpU^tely 
lost in stronger local oirenlations suob as tho land and sea breezes Avhien ai‘o a 
regular feature, 

Tho full force of the north-east monsoon is exjmrionood on tho east coast 
of Malaya south of Praohuab-Kirikan during Noveinborto January which is a 
noriod of definitely wot and. stormy weather on tho (iast coast, .Clio ('ITeet ot 
the north-east monsoon on the western route is eomparixtivoly less mavki'd. 
During tho transition period of October and the first half of November both tlio 
oast and tho west coasts of MaJaya and Tcimsaevim are affooteil I)y I'yekmie 
storms in the south-east Bay of Bengal or typhoons from tho Cliiiia seas (.1 or 
4 per year). _______ 

<^10 raoteoi’ologiofll details lor tlio Malayan portion of tliiK rmito have lieen 
obtained in largo part by the nourtosy of tho J,omh«i Mcteoi’ologinal OfihiO, 
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Tina route la hahlo to froquoni ihnndorafconna and ‘ Riimatrna ’ duiing 
March and Aiuil yumatios are a type of violont shoi t lived s((nalls whioli aio 
often nsaoeialcd with thunderatoims and torienlial lam and wliieli aio ex- 
porieneed on tho woat coast of Malaya during tho period Apiil to Rc'ptomlier , 
lullei details tiic given in a later paiagiaph Sumatias aio most fiequont 
dming tlio night wlieioas the Nov’wosters of Bengal ooouv mostly m tlie late 
afternoon and evening 

Tlieie aio no maikod seasons ovca* tho aoetion of tho loute Penang to 
iSingapoio A noith eaateily wind oommoncos late in Oelober oi Novi'inlier 
and continues until aometnno m March and is known as llie noith east monsoon 
This IS ])io]iahlv diK' to a sontheily movement ot tho noith-east tuide winds 
ol tho CInna Sea i ather than to wliat is usnally iindoi stood as a monsoon c'fleet; 
l''iom May to August a light south-wosks ly wind blows Tins wind is not 
ationg and at the Hiirfaco is ontm'ly oveipowoied by the land and himi bni'/os 
In tlie uppei an, howi'vei, the goneial diift is fiom tlie southwest 
Tins soiith-westeily cuiient docs not blow a< toss tho whole length ol the Pen¬ 
insula lik<‘ the noith-east monsoon, but only ostends soiithwaid to the legion 
ol Malaeea on tlu'west coast and to Pelcau on tho oast coast South of this 
tho picvailing du'crtion is south-east, tho air stu‘am aiiiving from south ol 
the equator Tho lutcival Imbweon the cessation o( tho north east monsoon 
ami till' eoinnu'm ement ot tho south-west monHixni is nsiuilly about eight 
wieks and tlieie is a ‘>iinilai mtmval between the < ml ol llii' soiiIjIi-wi'sI monsoon 
and tlie beginning ot the noith-oa«t monsoon 

'rimndm’HtoimH aio of fieiiuont oemuiomsi at all times of the year and fog 
oilmen oeenis ovor the laud m tlio oaily mormng 

Biolativo humidity is genorallv mmleiakdv high, alimit 80 iiei cent and 
over, o\oopt at llangkok and its msgldioinliood wlieie il^ is Homewliat lowei 
cluiiiig tlie noilh oast monsoon ft is also pioliabh' that m the h'o ot higli 
lands It iH aiipieciahlv lowei 

Air temperature,—Dunng the winks' inontliH, Novembei to PeliiuiLry, 
tlie mean tompeiatui'c vanes betwc'on 77“’ and .S2"P., Deeemhei and Jamiaiv 
are generally the enolest months T’lie avis age daily lange is ahoul, If)'* to 
25 T\ in the iioi them pai t of the louk*, ami 15" k) 1H"I'\ al, ]‘enang, ami i,em 
])eintiiies Hometinu's ksk'Ii as high a valuoas hi"!'' Duinig the hot season, 
Maieh to May, the mean kimiieiatnio rises, ami at llangkok averages about Sll" oi 
S7‘K., over tho isthmus, howevei, lowei ligiiies hetwoon 81" to SirK aie ii'eoid 
ed 'riie sea lii'oe /,0 lias usually a miMleratuig olleet, and m tlie neighboiuhood of 
tlie I'onst the Iheiiiiometei seldomriws to 100T‘’ At Bangkok, the tenqieiatuio 
o) easionally leaehi's as higli as lOirF The avoiago tempiHatuio during IJie 
south-west uioiiMoou (iliiiie toSepkiinbei) amlui Ootobor is about 80" to 82"1'’,, 
tluiiigli away ii om tlie i oast line and in the lee of moimtaiiiH higher tnmjieialuies 
may he K'aehed O'he diuinal lange vauas from 0“1'\ m tlie uoilh to about 
in tlio south I'lven on tho hottest day, the thoi moim'tei seldom rises 
above n5"|i' 

OviM the portion of the louh' horn Penang U> Singapore, tho mean surtaoo 
toiiqieiatuio is fairly uniioim tluoughout the year and vanes horn about 78" 
to about 82'’P. a(,eoidmg U) loeality Tho dim tial range averaging fiom 15" 
to 2()°J<\ inland bul. is somewhat li*ss neni the coast 

Tlie mean nuixunum and the moan jiuiiimiim tem])eiiitiiios in the 
difieu’iit inontlis ol the year iib well as the Ingbest and the loMeat values 
attained lit the pnnupal stations along tins i onto htivo lieen given m the 
tnhlo on tlie next page. 
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AIR TEMPERATURE. {”F). 
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Surface winds. —From Novombcr to February, Hiirfiveo •wiiitlH ni'o 
gcncmlly between north and oa.st. Between Rangoon and Banglcok tliey are 
UHually light, but to southward of the latter phnu' and along the 
oastorn shore of tlio Malay Peninsula they arc strongia- and are str(nigtlu'necl 
by the sea breeze near the coast during the afternoon. On the eastern shore 
of the IsthniuH the north-east monsoon brings with it lu'avy stpialls and gloomy 
weather, and it is reporU^d tliat over south Siam the monsoon is vt'ry strong 
wlion at its groat('St intensity. On tlio western nkh of the peninsula, 
hnwevtu', tlu^ stnaigth <if the north-east monsoon i.s eonsich^rably j’echuied by tlio 
intoi’voning higli land. While the sea breeze roinforees tlu'monsoon on the 
feast coast, on the west it retards the monsoon and tends i;o give liglitei.’ wiiuls 
by (lay thau by nigiit. 

South of Morgui, the winds are light and variable in tlio oarly montlis, Imt 
tend to Ijceomo more and more oastciTy ns the season progresst^s.' Ih’onoimeed 
land and sea breezes pi’ovai! on the coasts. In the hot season winds ar(' gcmei’ally 
light and somewhat variablo, but tend to boeomo morii wi'stcii’ly as tlio season 
progresses. Oji the coast, land and soa lircezoa eontimie to be tlu^ marked 
features, 

In the northern part, winds are mainly weal-south-westerly during the 
monsoon and blow with modomto velocity over the open sea and coast iind 
comparatively lightly inland. During rain-sqnalls sti’ong gusts with very 
bumpy conditions may bo experienced. In the aouthern ])arts, winds aw 
generally variablo, and land and soa brcKszoa are the predominating fea1air('H on 
the coast. 

After the monsoon, winds again become ligiit and varialilo and land and 
aoa breezes become the marked features on the coasta. 

The month of October, when the soutli-wcst monaoon is giving way to tlio 
nortli-eaat monaoon, is one of squally, variablo and mioortain weatlK^v over the 
Gulf of Siam. 

Over the portion of the route Penang to Singapore, winds are usually light 
and variablo during November to April, bub tho tendency is to l)low from a 
northerly dhection. Calms are of frequent occurrence, especially at night, 
but sometimes moderate squally whids accompany thunderstorma. On tlio 
coast, land and sea breezes prevail. During May to October, winds, though 
generally light and variablo, blow from a aoutliorly or aoutli-wcatorly direction 
between Penang and Malacca and from between a southerly and sou'tli-oaatorly 
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(liK'oiion bofcweon Malatra and Singapore Along tlio coast, land and Hoa 
breezes aio the inaikod leafciuoH Dining thniideistoinis stiong squally winds 
may oeour 

tSimidluii. —Ovoi the stiaits of Malacca Ihcie occiii dm mg tiio season 
May to October stoims of the typo known as Sumatias These arc H(iualls 
horn the soufcli west A gieato nnmbei is ox^jouonecsl between Malacca and 
Penang than between Malaeui and Smgapoio Siimalias always oeciii at 
night, g(‘noially between 21 Ins and 3 liis , and aic neaily always a<’Com 
Xianied by tliundci, lightning and loiiontial lam The sticngth of the wind is 
goneially fiom 05 to 00 km./ln Tlio squall is always aecompanicd by its 
ohaiactenstK* eloud loiniulKm—a heavy aieli oi bank ni cnmnlonimbus— 
wlneh ns(‘H to a gloat luiglil and uquilly spieads ovis the entiie sky On 
many oceasions cliangi's in th«‘ wiml duet tion lake jilatc, the wind shifting 
iiom south to w(*st 01 noibh west, at the same Limo the sjieed mcicases fiom 
about 15 km /hi to about 50 oi (50 km /hi The duiation of these 
Sumatias seldom (‘xceeds two hows They do not axipeai to tiavol fai 
inland, foi Ihoy aic mostly dissqiaUd at u distance of 30 nnlcH fiom the 
eoast Sumatias may oeem simullaneously along a long hue, sometimes as 
much as 200 miles in length iinming loughly liom noithwcst to south¬ 
east, the whole squall line tiavollmg in an castoily flneelion at n speed 
couosponding to the sjiecd of the squall wind 

Noithwtsteis also 0 (< m mo^t eommonly dining this season Those wiiuls 
are soinotimes sovoio at tlieii commciicoinent, but then sticmgth abates alLor a 
Hhoit iiQiiod 'riiey aie gemually xnoceded by a blank cloud aioh which uses 
rapidly fiom tlu* houzon towaids tlii' /eintii 

Upper winds; lo P(nany — \n Jninmiyaml Pobiiiiuy tlui 

winds aiu mainly noitheiLy to iswteily ovei the whole wm-Iiuji at U 5 and 1 km 
Neni Rangoon, tlu'V aie soutii ensteily to southeily at 2 km and southoily to 
noith westeily at 3 km Init, ovii Toimssenm and Malay, tluy (ontiuuu to 
blow fiom SOUK easUily dueetion 'I’lio wind viloeitios aie of tiiu oidoi of 
10 30 km /111 and aio (ompaiatively wenkei neai Rangoon tlum laithei south. 

In Maioh and April, tlio winds at 0 5 and 1 km near Rangoon me mainly 
liom a Houthoily to south-westeily diicction They aie vaiialilu at 2 and 3 
km with a tendemy to veoi lowiuds the west In 'renussejim, (ho winds aio 
genoially weak and nidelimie in diieelion up to (ho height ol (he lulls, but 
become easteiiy at higliei levels Tlio second hull ul Apiil is a tiaiisiUon 
jieiioil m 'finasseiim when (hecasU-ily iqipi'i winds ehaiigo to westi'ily 'J’lio 
transitional natiuo of till' ujijior winds lontimies lu tbo lust halt ol May The 
winds giadnally eliange to a soiitlieily and soutli-oasteiiy dueetion m Malay, 
Month-wesli'ily ui 'fonassoiim and soiitli-westorly to noith westi'ily near 
llangooii T'lie winds aio vaiiablo at all Uymg lovols, and aic genoialiy light 
U) moderate, but may becomo stiong in eomieotion with eyolomo sloims and 
advances of tho monsoon 

In tlio monsoon months, .luiio to 8ox)tcinboi, tJio winds blow moie oi less 
steadily liom tho south-west luTenaHsoiim. 'I’ho twerago speed is 3(J—-{){) 
km/In m July and August and Momcwliut Hiimllci m ilime and September 
lletwcen Vutona Point and Pimaiig, tho dii*ootioii altoinates between south 
west and Month east, clojiundiiig on llio Htiongth of tho monsoon. 
Oetober is again a tiansition month oHiiooially lor the iiorthom hall 
of tho louto Tho winds near Rangoon aio oastoily to north easteiiy 
at 0 5 and 1 km and easlcwly to aoiitli oasloidy at 2 and 3 km In 
I'onassonm, tho winds vary liom tho woat to south-west of tho south west 
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nioiiHoon tf) tlio eaatorlioa of November. November and Boeombor avo tbo 
north-east monsoon montlis when the wind dirootiona from Bangoon to Victoria 
Point are inainly from some easterly direction. 'I’lio mean apeeda aro light to 
moderate near Bangoon, and generally moderate iioai.' Victoria J?oint. Tn 
(ioimootion with cyolonie, storms, which in this season either form in the Bay 
or cross over westwards from tlic China Sea, winds of hurricane force may 
occasionally bo experienced. 

Penang lo Singapore .—single year’s observations of uppor winds at 
Kuala Lumpur and Singapore show a preponderance of northerly 
winds up to 1-2 km. above Singapore between Docembor and Mai’oh and 
variable winds above ; but that, at ICuala Lumpur, the steady layer, with a 
prevailing north-easterly direction, extends to a greater height, up to 2 or 2 • b 
km., and above that the variable layer is reached, Tn November and April 
tlioro arc no very marked pmvailing winds at either place, though westerly 
winds are somewhat the moat frequent specially at Singapore. The obser¬ 
vations on Oameron’s Highlantl (1560 metres) show that at that level north- 
eastcuTy winds ai-o the predominant feature between December and M!arch and 
winds of gale force are occasionally recorded. In November and A})ril winds 
aro generally uuoei'bain, but southerly and south-easterly winds aro most 
■ frequent in the former months. 

Between May and July, the prevailing winds ai’c southerly or south’ 
westerly at both places up to 2'6 km. In Septenibcr and Oetol)er winds aro 
variable. At Cameron’s Highland, tlio prodomiiiant wind is botwcon soubli- 
west and north-west from May to October. 

Thunderstorms and squalls.—In the months, Novoinber to May, largo 
cumulus or oumulonimbus clouds tend to develop in tho afternoons and some¬ 
times thunder is hoard. As the season progrosso.s thcj fveipionoy of thund(«.‘ 
inurcasos friun nortli to tM)uth, Indeed, south of Mei’gui nj) to T’ung Hong 
' thunder is hoard in tlu' hot season on more Mian 20 days on the average in a 
month. Thundery conditions continue south of Mergiii even during the 
monsoon and post-munsoon months. 
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In iiasociation ivith cumulus clotids that form day by day, sjiocially over 
broken country, marked bumps may bo onconntorod. 

Conditions arc. very turbulent and bumpy during early moiisoou sbowcirs 
and squalls. '’J?h\mdor is very fieqnontly heal’d ovei.' tho section Penang to 
Singapore, especially in the months of Novemboi-, March and April. 

Storms and cyclones.*—Storms and oyclones forming in tho Andaman 
Sea in April, May, September, October aJid November and also tho tyjihoons 
whioh enter into tho Bay of Bengal from tho Gulf of Siam in those months cause 
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highly disturbed weatlier over the route, Kongoon to Penang Storms and 
oyolonoa which form in the middle of the Bay of Bengal generally travel toward 
the Burma Coast in tho months of April. May, November and December and 
occasionally in tho month of October and those when near tho Burma Coast 
might oauso disturbed weather in tho norLhom poit of tho route from Rangoon 
to Penang 

Cloud.—Duiing Novombor to February, oloud amounts aro generally 
small between Rangoon and Bangkok, tho moan amount being 3 to 6 Soutlx 
of Rangoon, however, tho sky booomos xuogrossivoly moio cloudy and m north- 
orn Malaya about halt tho sky is oloudy TJio oloud is ohioily of tho cumulus 
or stratooumulus type, which forms oapeoially duiiiig tho afternoon along the 
coast and over tho mountains It is leooidod tliat tho mountains of south 
Siam though generally free of oloud up to about 13 his aio sometimes covoiod 
for days on end duilng tlio beginning of tlio noith-oast monsoon, November 
and Docombor. 

CLOUD AMOUNTS. 
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inoioasos as tlio soason advances and in May tho sky is generally more than half 
oovoiod by day. Thoro is regular formation of omnuliis clouds dining tlio 
courso of tho day, though skios romain gonorally clear during night. Those 
oumiilus clouds ofton dovolop to a groat 8 i '.60 during tlio aftornoons and may 
hocomo oumulunimbiiH in which oaso tlioy may xiorsist after siinBot. At tho 
broalc of Iho monsoon, which may ooour towaids tlio ondoi May on (ho coasts or 
Burma and Siam, low oloud in association with tho rain squalls that accom¬ 
pany tho monsoon may prevail. 

During tho south-west monsoon, the moan oloud amounts dooroaso 
north to south. At Rangoon tlio avorago amount of sky oovorod is about 0, 
while at Penang it is not more than 0. Stiatooumnlus and fractooumulus are 
tho prodomiuanb typos. Durbg tho monsoon squalls, oloud descends to very 
low altitudes. Tho mountains of Tonnasenm and Siam arc often onvoloped m 
oloud at til's soason. To tho oosl-waid of tho mountain boundary, oloud 
amounts are considerably loss, and at Bangkok tho avorago amount durmg 
tho monsoon month only 0. This dooioaso in oloud amount is probably 
maintained along tho oastorn sldo of tho isthmus, but to south and south-woat 
of Bandon largo amounts of low oloud may bo spooled, 

In the portion Poimng to Singapore, Uioro is usually a regular diurnal 
variation of oloud. Tho day breaks with a clear sky, but cumulus clouds 
develop as tho day progresses. During tho early part of the night those oloiids 
tend to disappear and iho sky is often oloudlosa by rau^iglit, but on some 
occasion? oloudy conditions may persist throughout the night, 
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Rainfall. —Tho south-weefc inonBoon prevails over Burma and Siam and 
as far south as latitude 8“N. giving copious rain. Soutlx of that latitude 
tlio influence of monsoon winds is not so marked and rainfall rapidly deoroaaos! 
Along tho liuririQso coast rainfall is oxcecdingly heavy but south'of Victoria 
Point tho amount of rain rapidly deoroases. At Bangkok during April, fre¬ 
quent showers precede the real advent of tho monsoon rains which occurs 
during the fh'at fortniglib of May, tho onset being fairly sudden. Tlie inci- 
donoe of tlio monsoon varies conaidorably over the section of tho route Rangoon 
to Penang {via Bangkok). Along tho vnlloya of tho Mo Ping and tho Paohin 
thoro is decidedly less rainfall than both to oast and to west, and again along 
tho eastern aide of tho isthmus very mnoh less than on tho western side, 

MEAN RAINFALL AMOUNTS IN INCHES. 
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Between November to Pobruary, rainfall is comparatively small between. 
Rangoon and Bangkok and between Bangkok and about latitude 11®N. 
Between that point and Penang heavy rain-showers are met with, ospooially 
on tho windward side of high ground. 

Visibility.—During November to April, early morning fog and mist 
often provailin tho river yalloys and usually clear soon after simriso. Between 
Bangkok and Bandon, visibility is expootod to bo good, when not limited by 
rainfall; but over the isthmus and southward to Penang, fogs and mists may 
occur occasionally and locally over rivers. Over tho route Penang to Singapore 
fog or mist is very prevalent in the early mornmgs eapeoially over low-lying 
ground and river valleys ; at Kuala Lumpur it is reported to bo ocourring on 
nearly one in four days throughout this season, and at Kluang and Johoro 
even more frequently; coastal fog is, however, uncommon. 

During the south-weat monsoon season, May to October, visibility is 
usually mo(^rato to good over tlio route Rangoon to Penang except when rain 
is falling, when the very intensity of rainfall may oaiiso the visibility to fall to 
almost nil. Morning fog or mist over low Ijdng land is rarely recorded in Juno, 
July ^d August and probably on not more than 3 days on tho average in 
May, September and October. Over the mountains, visibility is often greatly 
Umited owing to clouds covering mountain tops. It is reported that in south 
Siam fog often ooours after rain over the tops of the trees of dense jungle. Over 
the route Penang to Singapore, extensive morning fogs and mists are of frequent 
oo^rrenoe over low lying ground and river valleys during this season. Por 
instance at Kuala^ Lumpur the average, number of days on which fogs and 
mists are recorded is about 7 per month. On the ooast extensive fog and mist 
are not common, though they may ooeur oocasipnally. 




















(c) CAUJUTTA—DACCA—SHitLONG. 

Summaify of important weather features —This route lies through 
oast Bengal and Assam and the lomarks made in respect of the Bengal 
poition of the route, Calcutta toEangoon, aio applicable to this route as 
well The following supplemontaiy note is added •— 

East Bengal, Avhile oxposed to moist winds fiom the Bay during more than 
half the yeai, is almost out of I'oacli of the hot winds which blow down the 
Gangetio plain in April and May Its climate is aocoidmgly very damp and 
relaxing, and the reverse of that of noiUi-wost India Tlio cold season lasts 
fiom December to Februai y , thoicaftoi sea wimk begin to blow fiom the head 
ot Iho Bay, and duinig Apiil and May give use to frequent thunderstorms and 
Nor’westors The rainy season piopor begins m the middle of Juno and 
teimmates at the end of October Tiio lainfall is irregularly distributed, it 
vanes fiom about 70 to 120 inches from south-west to oast and noilh Bengal. 
January is the coldest month with a moan tomporaimo of about 04®E. and 
moan maximum tomiieratuio of about 77°E Tho avoiago afternoon tompera- 
tuio of tho lioUest months Apiil and May is about 90“^*. and upwards in all 
parts of oast Bengal In tlio contial disliicls ot Bengal, which occasionally 
come under the influonco of hot winds down tlio Gangetio plain, tho afternoon 
temperature avoiages about lOO^E in A])iilftnd 97‘‘P m May Tho oatablish- 
mont of tho monsoon in Juno pioduoos a modoialo fall m tho day tompoiaturo, 
but not till tlio end of October does tho afloinoon tomporaturo range below 
80°E Tlio nights are, on (ho whole, hottest in July and August, but tho 
temperature varies very little from that month to October , after winoli it falls 
lapully, The muiunum tompoiatiuo in tho early mornings has fallen to 
40®E. in doltaio and central Bengal and to 27®!**. on tlio IChasi hills. 

Tiio olimato of Assam is notoiioiisly damp throughout tho year. Tho 
humidity at 8 a m averages 90 per cent of saturation and in no month does it 
fall below 7C per cent Tho sky is seldom clear m tho cold soason. Thick 
fogs piovail, and vamfall is of occasional oeoiirronco duimg the passage of cold 
weather storms across iiortli-oast India Tlmnderstorms occur occasionally 
in March, and frequently duiing tho suecocding two months, and m Juno merge 
imperceptibly into the monsoon rmnfall which lasts until October, Little ram 
falls during tlie next two montlis, Doeombor, in fact, is tho dixesl month of tho 
year Tlio tol,al rainfall locoided during the year over tho piovmoo as a whole 
amounts to 100 ma., and of those 78 ms fall from May to Soptombor. It 
exceeds 100 ms in Sylliot and Caohar and at tho foot of tho Himalayas and is 
comparatively light along tho soutlioin margin of tho Brahmaputra. At 
Choriapunji in tho Khasi lulls tho avomgo for tho year is about 400 ms. and 
oven in tho plains of Caohar and Sylhol some jilacos record over 200 ms. Tom- 
poratnro is modoratoly liigh and fairly oqnablo, with an avoiago value of about 
76°F. Tho coolest month is January with a moan tomporaturo of 03°E. and 
the warmest July wlion tho moan tomporatuio averages 83®!**, The average 
maximum temperature of tho year is 84®1«*. and no reading higher than lOO®!**. 
has over boon recorded Tho lowest moan tomporatuio of tho year is 00®E. 
at Sibaagar and 03®F at Dliubri and Silohar and nowhoro in the jilains has 
tomporaiiiio fallen below 37®F 

Upper wifnds —In tho winter months, Dooombor to February, tho pre 
vailing winds in the first kilometre are northerly to norf-h-wostorly near Calcutta, 
north-westerly near Dacca and weak easterly In tho last part of tlie route. 
Those easterly winds are duo to tho flow of cold air down tho lulls and aro most 
marked in tlio early hours of tlio day. At 2 and 3 km., tho winds are mainly 
north-westerly to westerly m tho first two-thirds of tho route, but in the last 





third easterly winds are often mcrt with oven at 2 km.' The wind speocta 
between Calcutta and Pacoa are 16-20 km./hr. at 1 km., 26-36 km./hr. at 2 
km., and 30-40 km./lir. at 3 km. Between Dacca and Shillong, the winds are 
generally weaker in the first km. 

In the months March to May, with increasing temperature in the interior 
of the country, southerly to south-westerly winds become more common in tho 
first 1 or 2 km., hut at 3 km. tho prevailing direction remains westerly to north¬ 
westerly. Weak easterly winds are still encountered in tho mornings in tho 
first' kilometre in tlie last third of tho route. Tho wind speeds are on tho 
average the same as in the winteaf but are stronger in tho lower levels. 

In the monsoon season, the winds blow from south to south-west near 
Calcutta at all levels up to 3km., but near Dacca and beyond, soutli-oasterly 
to easterly winds are more frequent than south-wostorlios. The wind speeds 
do not generally show any increase with height. They are usually between 20 
and 36 km./hr. 

The latter half of September and October are tho transition montlis in 
which the upper winds oharaoteriatio of tho monsoon season gradually givo 
place to those of tho winter. 
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CHAPTER 4. 


KARACHI-SRINAGAR AND HIMALAYAN ROUTES. 

Physical features —Tina louto passes over tlio lower Indus valley, 
a very dry alluvial plain depending almost entirely on and inundated by canals 
from the livor Indus, ovoi the Thai or the Groat Indian Desert, and then over 
the Punjab plain, another voiy diy atrotoli of alluvium vvhioii depends almost 
ontiioly for agriculture on canals from the five rivoia of the Punjab, and finally 
runs into Kashmir, situated amongst the mountains of north-west India 
Between the middle and outer Himalayas, Kashmii is a valley diffeiont fiom 
most of the Himalayan valleys, it is broadei, has a lake m it, and is 5,000 to 
0,000 ft above, sea level, thonvoi diaining it is tho Jlielum Tho Himalayan 
region can bo divided into four bolts according to vogoiation and lieight above 
soa-lovel {i) evergreen oak foiostbelt, 5,000 to 0,000 foot, (ti) comfeious 
forest bolt, 0,000 to 12,000 feet, (itt) Alpino Ijolt, 12,000 to 1(>,OUO feet, {%v) 
snow, 16,000 feet to tho top of ilio mountains 

Tho higher wo go up, tho poorer the vegetation becomes and at about 16,000 
foet wo pass tho * anow-lmo ’, above wluoh ilio boat of summoi is not sufficient 
to molt tho snow which falls during tho lost of tho year, and so thoro is always 
snow. 

Summary of important weather features —^Tho first pait of tho route 
lies over Smd and tho plants of tho Punjab Tins is on tho wliolo tho diiost 
region in India, and is subject to OKtromos of boat and cold. IIoio tlio 
rainy season is very shoit, in tho Punjab lasting only fiom about tho ond of 
Juno to tho middle of Soptombor Occasional lain is roooivod in tlio fii si throo 
months of tho year, but its avorago amount is loss than 16 poi oont of that 
rooordod during tho prevalence of tho summer monsoon Tlio total rainfall 
of tho year is loss than 6 inohos round Jacoliabad and 21 inehos in tho Punjab. 
Although on tho moan of tho year tho hottost aioa in India lies ovor soutli and 
central Madras, thp Ij^host tomporaturos in India aro rooordod in tho north¬ 
west dry.^rea^ boWeoirJuno and Soptombor Juno is tho hottest month, witli 
a moan tomporaturo of about 96“F. and an avorago of about 106“1'\ in tho aftor- 
noon; tlio absolute highest on record vaiios botwpon 116° and 127°F, m tho 
difToront districts Prom Docombor to January, ilio noi thorn half of tho roiito 
lies ovor a region which is tho ooolost in India Januai y has a moan tomporaturo 
of only 69°P. and a moan minimum of 47°P TJio diurnal range of tomporaturo 
is very largo on tho avorago of tho year and amounts to ovor 30°i' In Unpor 
Sind. “ 

Tho second part of tho route lies over tho Punjab and Kashmir. Prooipl- 
tation in Kashmir occurs ohiofly from January to April and from Juno to 
Soptombor Tho summer monsoon disohargos heavy ram on tho faoo of tho 
Himalayas Tho total yearly amount howovor dooroasos from oast to west 
being 72 ins. at Ohakrata, 64 ms at Simla, 60 ins. at Murroo, 26 ins at Srinagar’ 
and 30 ins. at Paraolnnar , it is only 3 ins at Loh In tho valley of Kashmir’ 
as represontod by Srinagar, tho moan monthly values of poroontago saturation 
vary between 78 and 88 Tompoiatiiro varies oonsidorably from station to 
station ; at Loh it ranges botwoon 19°P m January and in July, at Sri¬ 
nagar between 34°F. m January and 76°F. in July, and at Dras botwoon 3°F in 
January and 63°F. in August. During tho winter tomporaturos well bolow tho 
freezing point are very often rogietoicd m tho oarly morning in tho hilly tract 
of Kashmir, 



(a) KARAQHI—JAaOBABAO— MULTAN—LAHORE, 

For Sind and t)io west Punjab, the year may bo divided into the following 

seasons: ( 4 ) Winter—■Decemboi* to Pebi'iiaiy j (li) Spring and Summer_ 

March to Juno; {in) Monsoon—July and August; (iv) Autumn—September 
to November. 

The periods of tlio different soasons given above represent only tlie average 
durations and are liable to variations from year to year and from place to place. 

Surface Winds.—Tho surface winds are moi-o or less steady during tlio 
monsoon and to a smaller extent also in winter, but are variable and liglit in 
the other seasons except near Karachi, whore westerly winds prevail. During 
the monsoon, when a trough of low pressure usually lies over north-west 
India, moderate to strong westerly to south-westerly winds prevail over the 
first portion of the route, and light to moderate south-easterly to easterly over 
a small section towards Lahore, southerlies or calms being oxperioneod over 
tlie middle sootion. In winter the pressure over north-west India is relatively 
high and the winds are generally light variable to north-easterly, calms oeour- 
ring quite frequently at places. During the passage of depressions and wc^storn 
disturbances, however, the usual flow of the wind no longer holds and botli the 
direction and tho velocity undergo oonsiderablo clmngos, depending on the 
variations in iaobaric distribution. 

Upper winds. —'The seasonal region of high pressure over north-west 
India in winter and tho trough of low pressure tlioro during tlio monsoon in 
general way control the upper winds, ospooially at lower levels, as well as the 
surface winds. In winter tho upper winds are moderate to strong mainly 
north-westerly to northerly in tho neighbourhood of Lalioro and north-wostorly 
to wostorly near Karachi, whore north-easterly components are quite frequent 
below 1 km. During tho monsoon tho winds up to 1 km. are moderate to 
strong wostorly in tho neighbourhood of Karachi, and variable, mainly botwoou 
south-easterly and south-westerly, near Lahore; at higlior levels the winds 
are generally moderate to strong between north and west near Lahore, and 
between north-east and north-west near Karachi. In tho other seasons tho 
predominating winds at all levels are northorlios or north-wostorlios over tlio 
northern and central scotiohs and westerlies over tlio southern scotion. ^^hon 
however, the route is affected by a depression or a western disturbanoo, the 
upper winds, like tho surface winds, deviate from their usual course and follow 
the'*now circulation. 

Thunderslormi. ^Thunderstorms are rather unoommon over tlio section 
Karachi to Jaebbabad, but over therojt of tho route they occur locally and 
occasionally during tho period from mid-summer to mid-autumn, being most 
frequent dufemg the monsoon season. Their occurrence during winter and 
spring is associated with western disturbances. 

, • .Cloud.— During the monsoon season, the mean amount of clouds of all 
kinds, high, medium or low, at 8 hrs. (local time), varies from about 2 to 7. 
It IS greatest over tho Karaohi-Hyderabad section and lowest over the 
Naushahro-Multan section, while over the Montgomery-Lahoro section tho 
mean Cloud amount is 3 to 4. ^ In winter oloudinoss is moat pronounced over 
the Montgomery-Lahore section where tho mean amount is about 4, while 
over the rest of the route it is generally between 2 and ,3. In summer tho 
mean cloud amount generally remains about 2 over tho whole route, while in 
autumn the sky is mostly oloar. As an exception to this general statement, 
overcast skies may prevail for several days during wet weather, assooiatod 
with the passage of depressions, specially in the neighbourhood of Lahore. 
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Rainfall* —During most of tho yow? tlio ohmato ovei this route is of 
desert type October and November aio tho months of least rainfall. Rainfall 
IS, however, seldom intense along the route oven during tJio monsoon, (tho 
highest avoiago monthly total being only 6 48 ins in July at Lnlioro), and 
it 18 soanty over tho portion Naushahio (near Pad Tdan) to Multan The lain- 
fall during tlio monsoon is gonoially aasooiated with depressions, which form 
in tho Bay of Bengal and, travelling across tliooountiy, break up m tho fiont 
101 hills 01 Kashmir , in some lore eases, it may bo veiy heavy over a largo 
area, losulting in sovoie floods Duiing tho winter and tho early pait of tho 
spring, rainfall oooura iindor tho mfluonoo of wostoin distuibanccs which enter 
north-wost India from tho west acioaa tho fiontior and tiavel eastwards, while, 
in tho other months, it is gonoially associatod with oocasional thundoistoims 

Visibility —Tho season ofduststorms usually commences at tho end of 
wintoi and contmiioa up to tlio end of tlie monsoon season over tlie first half 
of fiho route and up to mid autumn ovoi tho second half It is at its height 
dining summoi, when very sevoro diiatstoims aomotimes oooiii over tho loiito 
and paiticulaily over tho Naushahio-Miiltan section Duststorms aio infio 
quont dining tho poiiod from mid-autumn to tho end of winioi and only a fow 
aio o\poiionoed during the passage of western disturbances 

Dusthazo usually ooouis duiing aummor and is more fioquont over tho 
noithorii poitiou of tho routo than ovoi tho soutliorn It is uncommon in 
wintoi and dining tho monsoon, but oooaaionally occuis duiing tho autumn, 
paitioularly in tho noighbourliood of Hyderabad and Lalioro 

Fog oooura duung wintoi and is most fioquont in tho neighbourhood of 
Ilydoiabad and Lahoio, wlioio ovciy tlmd or fouitli day may bo foggy It is 
also quite fioquont in wintoi noai Kaiaohi, Jaoobabad and Multan Fog 
Bomotimos occurs in mid*autumn and spiing ovoi tho ICaraohi'Hydorabad 
section and in tho noiglibourliood of Lalioio Fog gonoially appoa'ra in tho 
early moining and seldom persists beyond foionoon oi midday 

Duung tlio oooiuionco of duststoims, dustliazo oi fog and often during 
rain, visibility may bo pool to bad (4 or loss on tlio scale), gonorally however 
fail to good visibility may bo oxxiootod Visibility is gonoially pooi ovoi tho 
dosoi't m day timo during April and May. 

(b) LAHORE—SIALKOT—RAWALPINDI—SRINAGAR 

Surface winds —Suifaoo winds at Lalioiu blow most ficquontly fiom a 
north or noibh-wost duoobion during tho wmtoi months, but during tho 
monsoon months, Juno to Soptombor, easterly or south-oastoily winds aio most 
frequent owing to tho tiougli of low piossuro ovor tlio Gangotio jilains and 
doprossions from tlio Bay of Bengal moving nortbwoatwaids Over tho rost 
of tlio routo winds are gonorally light at least in tho mornings and aro 
mostly oastoily or south-oastorly with a laigo poroontago of calms, 

Upper winds. —In tho wintoi months, Novombor to Fobiuary, upper 
winds aro mainly noi'tli-wcstoily in tho first kilomotio with speeds usually loss 
than 25 km /In At 2 and 3 km , wostoily and south-wostorly winds aro also 
common. With inoroaso of hoight, tho wind spoods also inoroaso, volooitioa 
up to 60 km /hr being not uncommon at 3 kin. South-wostorly winds occur 
when Western distuibanoos ho ovor tho North-Wosl Frontier Province In 
Mai oh, April and May, northoily to noilh-woatorly winds aro piovalont up to 
1km. In Juno, tho winds aro gonorally botwoon west and north-west up to 
2’6 km , tho spoed usually is in tho noighbourliood of 26 kra./hr., but oooa- 
iBionally goosup to 60 km./hr. oven at lower lovola. In tho monsoon months, 
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July and August, the winds up to 1 km. generally come from south-east to 
south-west, the former direction being -more common near the Himalayas. 
The wind direction changes to between aouth-wost and north-west at 2 and 3 
km. In September and October, with the withdrawal of the monsoon from the 
Punjab, the southerly winds at low^ levels give i>laee to weak westerly to 
north-westerly winds. 

Thunderstorms. —Thundm'storms are most frequent over the route during 
tlio monsoon months. They ooour on about 4 days a month in July and August 
at Lahore, 6 days a month from July to September at Rawalpindi, 7 days a 
month from Juno to August at Murroe and on about 6 days in August at 
Srinagar. 

Storms and depressions. —In some years depressions from the Bay of 
Bengal move to the Punjab and break up in the hills during the months of July 
and August. They may cause very heavy rain, roaohing occasionally to as 
much as 6 to 10 inches; and give rise to severe floods, such as happened at the 
end of August 1928. On such oooasions low clouds and heavy rain may conti¬ 
nue to be experienced for 2 to 3 days at a time. 

Cloud- —The months of July and August during the south-west monsoon 
period and the months of January and February during the winter months are 
the cloudiest months along the whole route. Owing to tlio influonoe of wostorn 
doptessions which pass more frequently over Kashmir and the north Punjab 
hills region, the average cloudiness is much higher in Srinagar during Booomber 
to April than during July and August. 

Precipitation. —As a rule the maximum amount of rainfall ooours during 
the south-west monsoon period (Juno to Soptombor) in the Punjab portion 
of the route. In Kaslimir more rain or snow falls during the winter period of 
October to March than in the monsoon. At Srinagar snow falls on tlio average 
on about 4 days in December, on 0 to 7 days in January and February and on 
2 days in March. Occasional snowfalls also occur in November and April. 
Tire average monthly rainfall and tlie average number of rainy days along the 
route during the whole year are given below :— 


MONTHLY AND ANNUAL RAINFALL AND NO. OF RAINY DAYS. 
Normitl ralnfitll in Inolios prliitod lu onlinnry type. 


Normals of rainy days printed in heavy typo. 


Station. 

Jan. 

Fob. 

Mar, 

Apr. 

May. 

Jim. 

Jill. 

Aur, 

Sop. 


Nov. 

Duo. 

Year. 

Lalioco 

1-05 

EH] 

0 - 8 « 

0 ' B 4 

■iWil 

■Bsl 

6-48 

6-33 

2-30 


0-07 




2-i 

z-z 

1-9 

1 -e 

f* 

a-8 

6-8 

6-8 

8*0 

0-6 

0-8 

»lfil 


Sialkot . 

2-ii 

1-69 

1-68 

0-04 

118 


7-80 

8-01 

8-87 

■tSnl 

0-11 

Rfml 

rttfnM 


3-0 

30 

3-2 

2-1 

a-s 

8*6 

8*4 

9-1 

3-6 

0-7 




Jtawatplndl 

2-40 

2-10 

2-44 

1-04 

1-84 

2-24 

BTia 

0-14 

3 - 4 G 


0-20 

1 - tn 



3-7 

3-7 

4-7 

8-9 

. a-8 

8*5 

8-7 

0-3 

4-4 

1*1 

0-4 

■nm 


MuriTO 

3-73 

4-14 

4-87 

4-21 

2-87 

3-80. 

11-84 

14-88 

C -01 

1-60 

0-77 

1-67 

ntillnM 


5’7 

B'O 

73 

7-1 


5‘6 

13-6 

14*6 

7-1 

8-4 

1-2 

9-9 


Jammu , 

2-88 


2-06 

1-73 

lufiil 

3-58 

18-85 

14-30 

8-10 

0-70 

0 - 2(1 

Ktrtm 



8-9 

3'6 

4-6 

8-8 

9-4 

4-4 

10*8 

181 

8-6 

1-3 

0-7 



Srinagar , 

2 ' 7 C 

2 - 7.3 

8-08 

8-70 

2-27 

1*48 

•2-32 

2-38 

1-60 

1-00 

0-48 

1-44 



R’0 

6‘8 

8-0 

S'i 

B’S 

8*6 

6*0 

6-3 

8'8 

8-6 

1*8 

8-6 

68-6 
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Tho south'wosfc monsoon roacliea north Punjab and ICashmii usually by 
the second week of July and mthdrawa fiom ihoio during the second week of 
August. Those dates are, however, only the averages of many years and in 
any iiarbioiilai year tho dates of oommonoement and withdrawal of the monsoon 
may bo axiprooiahly eailior oi later than tho above average dates. It will bo 
soen from the Table above that tho lamfall is gioatei in tho neighbourhood of 
tho Muiroo lulls than over tlio roat of tho route and that duiing tho monsoon 
peiiod, (Juno to Soptombor), July and August aio tho wottost months with tho 
hoaviost lainfall in August of about 6 ms at Lahoio, 9 ms at Sialkot and 
Ilawalpindi, 16 iiis at Murieo, 14. ms at Jammu and 2 ms at Simagar ; m 
June and Septombor tlioro is less ram Bui mg tho mouths of July and August, 
doprcssions fiom tho Bay of Bengal aomotimos move to tho Punjab and oauso 
locally heavy ram along tho routo continuously for 2 to 3 days 

During the wmtor poiiod, i e., Ootobor to Maioli, tlio weather along the 
route IS affoofccd by woaborn diaturbanoos wliicli generally tiavolfiom a westerly 
dirooUon to an oastorly diioction across nortli-wost India Thoso distuib" 
aucos cause piocipiiation (laiii or snow) along tho loiito. 

Although during tho months of Apiil and May tho tracks of tho western 
diabiubanoea gonoially follow raoro nortliorly latitiulos, thoy oontmuo to affect 
tho weathei of tho north Punjab lulls and Kashmir Tho piooipitaiion ooutii- 
bubod by thoso over tins hilly aioa is qiuto appreciable Over the plains of the 
Punjab piooijntation in thoso mouths is usually assooiatod with ovoning thun- 
doratorms and avovagoa liltlo in amount. Iloavy falls of 3 inohos and over are 
more froquout on tho route to tho north of Lahoro. 

Visibility —Dining the mouths of duly and August and also during tho 
wmtor period (Doooinbor to Aim!) when tho western clopiossions pass over 
tlusiouto tho hill tops arolikoly to bo mostly oovoicd with clouds, and visibility 
may bo poor to bad duiing lain During the months of March to June when 
(iiiststoims aio very froquout ovoi tho noith Punjab visibility is likely to bo 
often pool to bad duo to dust raised during a duststoim and aomotimea even 
for ono or two clays afterwards duo to tliiok Iia70 Early morning and late 
afternoon mist and fog are fairly ftoquont, ospooially in tlio valloys duimg tho 
winter months. 

(C) HAUDWAU—GATJCnAB. 

Summary of important weather features. —Tho summer monsoon 
ivliioh lasts from Juno to Septombor disohaigcs heavy inm on tho faco of tho 
Himalayas, but does not ponoirato to any appiooiablo oxlont into the interior. 

During tho cold soason, whioli oxtondsfrom Dooomboi to March, weather 
is disturbed at intervals and moderate lain tlion falls in the submontane plains 
with moderate to hoavy snow on tho lulls. At elevation of 8,000 to 7,600 
foot in tho Himalayas the ooolost month is January with moan toraporaturo 
between 40® and 43®F. and the warmest is Juno when tho moan tomporatuio 
ranges from about 06* to about 70“1‘‘. Tn tho submonlano clistiiots tho highest 
tomporaiuros locorclcd are 1U*1^ at Dolira Dun and lin*!**. at Pooikoo; and 
tho lowest aro 28°F at Ilooikeo and 30®3<*. at DoUra Dun. 

Surface winds—Owing to tho mountainous naUuo of tho region, tho 
surface winds at each place are considerably influenced by local oiographical 
foatuvoa. 

In tho neighbourhood of Dohra Dun, winds are light and unsteady through- 
out the year. In the neighbourhood of Muasooroo, however, northerly to 
north-easterly suifaoe winds predominate except in Juno to August, when the 
predominant winds are 8outh*eaaierly to south-westerly. , j 
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Upper winds.— In winter upper winds are mostly north-westerly during 
settled weatlier and south-easterly to southerly when the region is affeoted by 
a western disturbance, becoming variable during the periods of change. In 
spring and summer north-westerly u])por winds (generally inclined towards 
north at lou^er^ levels and towards wost at higher levels) are most common, 
but under the influence of some lato western distnrbancos or local unsettled 
oonctitions winds blow sometimes from south-east or south, specially at lower 
levels, and occasionally from other directions, South-oasterly winds become 
common with the passing away of summer and are frequent in monsoon, but 
north-westerly winds remain pronounced only at higher levels in the first half 
of the monsoon, and become most predominant in the second half. During 
autumn north-westerly winds contimie to bo most common but early western 
disturbances and local unsettled conditions affect the region and south¬ 
easterly winds are also fairly frequent, while winds blow occasionally from other 
direotiohs. 

Stoirms and squall*.— Thunderstorms are most frequent during summer 
and monsoon and fairly common in tho second half of winter and the first 
half of autumn, occurring only occasionally during tho rest of the year. 

Gales are occasionally experienced in su^iraer and, are mostly associated 
with local disturbances. 

Squalls are mostly associated with thunderstorms and occur in tho higher 
parts in all tho twelve months and in the lower parts mainly from mid-wintor 
to mid-monsoon but comparatively less often than in the higher parts. 

Tho frequency of thunderstorms ob-served at tho meteorological stations 
in the region in each month during 1931,1032, and 1033 is given in tho table 
on page 33. 

Cloud. —^The mean amount of clouds of all kinds—high, medium and 
low—in the morning is between 7 and 9 during July and August, about 3 to 6 
during December to Maroh and June and September and loss than 3 during 
tho other months, wdfl table on page 33. These values, being only averages, 
are not to be taken to represent the actual cloudiness during spells of wot 
weather, when low clouds may prevail for several days at a stretch. 

Precipitation. —Rainfall oocurs over the region, more or loss, in all the 
hvelve months, but tliat during the monsoon is by far tho most intense, being 
particularly heavy and frequent during July and August; the rainfall associat¬ 
ed with well-marked depressions, forming in the Bay of Bengal and travelling 
westwards or north-westwards across the country, may be continuous over 
large areas for several hours and very heavy at places. In tho winter months, 
under, the influence of western disturbances, which enter north-west India 
acro^ the frontier and travel eastwards, comparatively less frequent but fairly 
intense and prolonged spells of wet weatlier prevail and large aooumulations of 
snow may sometimes occur over the hilly regions. Tho rainfall in the other 
months is generally assodated with local tliunderstorms, except occasionally 
during spring when some late western disturbances may affect the region. 

Mussooree, Dehra Dun, Lansdown and Okhimath are comparatively , 
.wet places, Mussooree being tJlie rainiest with an aimual normal precipitation of 
-110 filches. 

Snoiv an^ sleet .—Snow or sleet occurs in the higher parts during winter 
being most frequent in February. 
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Hml —^Hail occurs faiily frequently m wuiter and mid-summer and occa¬ 
sionally in autumn, but is uncommon dunng the monsoon. The occurrence 
of hail is more fioquenb m the highca. paita than lu the lower 

Q)oundfiosl —Ground frost in the higher paits begins to appear m the 
second half of autumn and is very fiequoni in winter, sometimes ocouiimg 
daily for a whole month In the other seasons it is uncommon In the lower 
paits also it occasionally occurs duimg winter and may m some years bo fairly 
frequent 

The fioquoncy of snow or sleet, hail and ground frost observed at the 
meteorological stations in tlio region m each month during 1931-33 is given m 
the table below. 

Visibility—^Duststorms ooour only occasionally durmg summer over 
the lower parts. Dusthaze occurs occasionally during summer, but m some 
years it may become faiily frequent before the onset of the monsoon 

In the higher parts fog appoais frequently during the monsoon and oooa- 
Rionally in other seasons In the lower parts occasional fog is obsoivod in the 
monsoon season 

In the higlier parts visibihty is very variable during the monsoon, when, 
due to the frequent oocuirenoo of log and timing heavy ram or thick drizzle, 
it is more often poor to bad than fan to good, being aomotimes loss tlian 200 
yards. Poor to bad visibility may also bo experienced during the ooourronoe 
of snow or sleet in winter and duo to occasional mist or liazo at other times, but 
on tiro majoiily of days m the soa-sons other than the monsoon visibility is fair 
to good Ovoi the lower parts visibility is occasionally poor to bad during the 
period from mid-wintor to the end of monsoon, otherwise fau‘ to good, 

Piequoncies of diffovoiit vinbihtics, of duslstorms, dustlmzo, and fog, 
observed at the motoorological staliona m the region m each month durnig 


1081-83 are 

given 

ill the table below. 









HAUDWAR—GAUOIJAR 

ROUTE. 




Stntlons 

7nii 

Fob. 

Mur 

Apr Alny. Jim. 7ul. 

Aiir. 

Sop 

Oot 

Nov. 

Doo 




Fcoauonoy oS Thundorstorms. 





DolirA Dun 

. 1 0 

3*7 

1 n 

3 7 10 3 8 8 11 7 

10 fl 

lO 0 

4*7 

0-7 

,,, 

Mussoorlo . 

0 7 

2 7 

2 0 

80 70 88 27 

8 7 

8 0 

2 7 

0-8 

0-8 

MuktoawAV 

1 0 

2 8 

1 7 

0*8 8*0 7 0 1 7 

1 0 

1 7 

1 0 

0 8 

1 0 





Uean cloud amount at 8 lirs. 




DnliTA Dun 

I a 

1 0 

8 6 

2S 2 2 I'O 7 8 

8 2 

4 7 

1-0 

1-0 

8*1 

Ituasoorco . 

. s 0 

rt 7 

2 0 

20 27 40 77 

7 8 

4 8 

1*1 

1-8 

2 0 

MulctoswAr 

. 8 S 

8 S 

a 7 

90 20 88 82 

8 6 

6 4 

2 0 

1-6 

2 7 





Freauenoy of snow or sloot. 





DohiA Dun 

, 

, 

,,, 

. « .. 


• M 

... 

IM 

... 

Uiissooroo 

. 0 8 

2-8 

0*7 

, ,,, , 


««• 

, , 

III 

1*3 

Mukteswar 

2 8 

6 7 

0 7 

. 



. 

• • 

0-7 





Frequenoy of hail. 






DehtA Dun 

. 0‘9 

0*7 

0*8 

O'U I'O 0 8 ... 

Ml 

IM 

... 

0 8 


Muiaootoe . 

1*0 

8*0 

2 0 

0*7 2*0 0 8 ... 

»«8 

♦ M 

1-0 

0 B 

2*7 

Mukticewar 

1*8 

8*0 

2*7 

... 1*7 0*8 ... 

• II 

III 

... 

.. 

1*7 
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SUilon*. 

Jan. 

rob. 

Mar. Apr. May. Jun, Jiil. 

Aue. 

Sep. 

Oct. 

Nov. Doc. 

Dobra Dun 
MiiBSOorco . 

. 1-0 

. 0-0 

8-0 

4'0 

FrdQuonoy o! ground frost. 

... 


1-0 

0-8 6'3 

bInktoBwnr 

, 21'0 13-8 

8-7. 




7‘0 10'3 

Dolirn Dim 
Mussoorco . 
Muktoswar 

. ... 

... 

Fretiuonoy o! duststorins. 
... 0-8 o«s . 

. Q'8 . 

... 

... 

. 

Dobra Dun 



FreQuenoy of haze. 

... 1*0 ... S-7 ... 





MuBBOoroo 

. ... 

... 

. 0*7 0-8 





Mukteawar, 

. 

... 

... ... ... fi*8 ... 

... 

... 

... 

• •• •!» 

Debra Dun 



Frequonoy of fog. 
... .. 0*8 

0-7 

0-8 



Uussoorco . 

. 0-8 

0-7 

. 1-0 0-7 8‘.8 

13-7 

D'7 

1-7 

... 0-7 

Unktes^nr 

. 0'7 

0-8 

... 1*7 0-7 2-0 0-0 

0-8 

4'0 

1-0 

0*8 ... 


Feioentago freauenoy of visibility at 8 hrs. 



0 

1 

2 

8 1 4 1 5 1 

0 

7 1 

8 

0 

0 

1 

2 

' 3 





January—Fc 

bmary. 









1 


..11 . 1 

6 

32 

30 

10 


... 


1 


i 

1 

1 

1 ... 1 ... 2 1 

7 

18 1 

14 

01 

• •• 

••• 

1 

UJ 

Mnktoiwar . 


2 

1 

1 1 1 1 1 

2 

31 ' 

60 


... 

1 

... 

... 


0 

1 

2 

1 3 4 6 

0 

1 7 

8 

0 

0 

1 

2 

8 





July—Auciist. 









■ 


1 

1 20 11 

1 10 ' 

82 

30 

6 


• «. 




i\ 

111 

10 

6 10 8 1 

e 

5 

4 

27 


1 

1 

1 

Mukteswar. 

7 

28 

8 

1 11 8 ' 

1" 

10 

10 

... 

1 

2 

... 

1 


4 I 5 I 0 I 7 
April—Mny. 


1 


4 1 6 1 0 1 7 ' 8 0 

0 otobpr—Novoinbor. 


04 SO 
0 HO 
44 }]» 


(d) AIR ROUTES IN AND TO THE NORTH-WEST FRONTIER. 

Phyaical features. —^Thia region oomprisoa the tract on the woat of the 
Indus; and oonaists of a serios of three plaina—Poshawar, IBannu and Bom 
Ismail Khan—divided from one another by the low hills of IColiat and offahoots 
of the frontier range, and Baluehistan, which is a plateau ^vith a very irregular 
surface, averaging from 1,000 to 3,000 ft. in height and cut ofT from India 
by the Suleiman range. Except near the coast, Baluohiatan forms an area of 
inland drainage. The rivers flow into shallow lakes which often dry up in tho 
hot weather. The Bolan Pass is the easiest route from Baluchistan to India, 
and the' town of Quetta lies at the head of the pass. Tho Indus valley itself 
is a fine tract, the valley of Peshawar is highly irrigated and all well wooded. 
Where irrigated the Bannu Plain is fertile but olsoudiore is dry and barren! 
The plain of Bera Ismail Klian is a clay desert, but in good rainfall years it 
becomes grass covered. Peshawar is tho most important town of tho .North- 
West IVontier Province and controls tho route through tlie Kliybor Pass. 

Summary of important weather features.— Judging from tlio main 
meteorological conditions prevalent over the extreme north-western part of 
India, the year over tho north-weat frontier may be broadly divided into two 
main seasons, winter and summer. During tho former period, the great anti- 
oyclonio system extending from Siberia to Persia determines the'normal pres¬ 
sure distribution over the region in question. Tlie pressure gradient runs 
roughly from north to south, and winds blow normally from some north-wester¬ 
ly direotion up tq grea-t heights. In the middle of April a reversal of the pres¬ 
sure gradient begins to take place, ^d by June a vast low pressure area strotoli- 
ing from north-west India to Arabia induces the monsoonal weather conditions 
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over the Indian Ocean and tlio Indian Pouinsula Under the mfluonoo of the 
above seasonal low ovoi north-west India, and the consequent pressure gradient 
trom south to north, an oceanic ovuient slowly roaches noibh-wost India and 
causes cloudy skies and copious piooipitntion 

While the year may thus bo bioaclly divided into two mam seasons, hot 
and cold, thoio are actuallv two othci periods marking the transition fiom cold 
to hot weather and vire ve)sa Meteoiologically, tlio year over the fiontior 
may thus bo classified into four seasons —(t) Winter pouod—Dcceuibor to 
mid-April; (u) Transition poiiod~imil-Apiil to Juno, (ui) Summoi (Mon¬ 
soon) period—July to Soplombor , (iv) Transition pouod—October and 
Novombei 

In wintci, a succession o£ dopi ossions fiom tiro west travels across the high 
pleasure legioii over Gontial Asia They goiiorally pass thiough Persia and 
Afghanistan, ci osa the frontier and outer tho plains of noith-wost India. Tho 
passage of those depressions acioss tho froiitioi, about fivo or six times on tlio 
avoiago each month, causes maikcd variations of weather over tins icgion 
duiing tho winter period 

Normally, those winter depressions make then fiist appoaraiico over tho 
fiontier about tho middle of October, but owing to their passage througli 
regions of higher latitudes, such as north Afghanistan and tlio oxiiomo noi thorn 
boidois of tlio fionUci, they do not at fust cause nnsotilod woathor except 
oooasionally ovci the Olntiul aioa, tho not thorn half of tho Noith-Wost 
Prontior Ihovinoo and in Kashmir i)iuiiig tho winter pouod, Det-omboi to 
mid-Apul, they begin to luirsuo a moro southorly course, aio more iicquont 
and generally moio active fn tlio tiansition ponod, mid-Apnl to Juno, thoy 
begin to rouedo again to higher latitudes and aio less aoiivo, usually oaiislng 
only localised distuibod woathoi associated witli turbulent x>honomona such as 
duststorms and thundoistoims 

In summer, an oocasional advance of tlio south-west monsoon from tho 
Arabian ftca or a doficoted curicnt fiom tho Bay of llengal causes cloudy 
woathei and lainfall ovor tho fiontior Tho advance of tlie monsoon is usually 
associated Avith tho wostwaid moving disturbances from tho Bay of Bengal 
wliioh sometimes moi oly cause an ouentation oi lutensification of tho soasomil 
low ovor north-west Tiulia At otlioi tnues thoy travel as fully foimcd dopies- 
sions witli well dofiiu’d fionts inarKnig tho diHcontimiitics boLwoen two or 
moio samphiH of air 1‘hcso doiuossioiiH oft<‘U begin to weaken during their 
wostwaid maioh and genmally Jose much of their activity by the limo tliey 
roach Central [iiilia oi Hajputaiuv On a few oeeasions, howevei, tlioy ooutmue 
to bo acUvo and travel into tiioPorsiaiiai ca thiough Baluchistan, and somotimos 
roourvo north-east or iiorthwaids fiom llajputana and Inoak ovor tho 
Western nmialayas or tJio Kashmir lulls. Kxcopt on sueli occasumH, when tho 
frontioi region oxixuienocs faiily piolimgcd unsottlcd weather, tlio ju'oeipi- 
tation ovor this area in tho summoi Heasoius usually in tlio natnio of thundoi- 
showors and ooours iii tho aftornoon or eaily ovomng wlien oonvoctioii is most 
marked 

Surface winds—Owing to tlio JiiUy iiaturo of tho froniior, the largo 
diurnal lango of tomporatiiro, and groat ohaiiges in piosHuio gradient, ihoro 
IS a oom])lo\ variation in tlio sui faco winds during tho year fn sottlod woathor, 
katabatic and anahntio winds aro very oommon, particularly tho foimor. 
Associated witli tho passage of depressions, squalls and oocasional gales occur 
during tho winter and m early spring. J)uung tho hot woatlior, duststorms 
ai'o ox])oiioncod over all parts of tho froiitior, but aio loss fioquoiit in tho 
oxfciomo north Hot Pdlm winds oooiir periodically in tho North-Wost 
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Frontier Province from May to Saptomber and tho ‘ Soistan ’ wind of south¬ 
east Afghanistan is felt in north Baluchistan as a strong dust-raising wind. 
Bust-whirls are a oommon speotado in the enclosed plateaux of north Baluchis- 
tan and are also seen occasionally in the plains of tho North-West Prontior 
Province. 

Uppef winds. —^Throughout the year the normal direction is between 
north and west, tending to become stronger and more westerly with increasing 
height. With the approach of depressions from the west the upper winds 
first bade towards south-west by south-east, and later ohango to north-west 
by west or north-east by east according as the path of the depression is to tho 
north or the south respeotively. With the oooasional extension of tho 
monsoon ourrent into the frontier districts the upper winds have a marked 
easterly component which disappears as the current recedes again. 

Storms. —Snowstorms occur at frequent intervals in tho extreme north 
from December to March. Thunderstorms and occasional hailstorms occur in 
the spring and summer months, generally in the early evening or at night, see 
frequency table below:— o © 


BtnUons. 


MEAN MONTHLY FREQUENCIES OP THUNDERSTORMS. 


Year. 

Tnn. 

Fob. 

Unr. ' 

Apr. 

Hay. 

Jun. 

Jul. 

Auff. 

1 Sop. 

Oct. 

Nov. 


Noitli-Wefit Frontier Province. 


Foahawar. 

7 1 

1 0-1 

1 0-0 1 

0-4 

I 1-0 1 

1 1-1 1 

1*2 

1 0-4 

1 1‘1 

1 0-0 

1 0-7 1 

0-0 


Ulioral 

18 ! 

1 0-2 

1 O'G 1 

0-0 

1 2*0 

1 2-6 1 

1-8 

1 2-0 

1 8-0 

2-4 

I'S 

O’l 


Fftrnohliiav 

1 

1 0-1 

1 0-2 1 

1-4 

f 3-2 . 

1 8*7 , 

4'1 

i 8-8 

1 2’2 

1 3-6 

1 1'7 ) 

0-8 

1 O'l 






Baluohistan. 







Fort Bon- 



1 








] 



(lemon . 1 

13 

0-1 

O'l 1 

0-fl 

0-6 

O'O 

2*e 

2-7 1 

2>8 

2-4 

0>b 

0-2 


Quetta . 

7 

[ .0-0 

O'l 

it'l 

2-1 

I'O 

1 0-7 

6-0 1 

1>4 

1 0>4 

O'O 

0-0 

O'l 


Duststorms, which occur as a rule in tho aftornoons and evenings, are most 
frequent (4 to 6 per month) in May and June. They arc also experienced in 
the North-West Frontier Province and Waziristan in July and August and 
occasionally in September. These storms are most vigorous and occur most 
frequently in south Waziri.stan and the Zhob Valley. 

A tornado of moderate intensity has actually been observed and photo¬ 
graphed at Peshawar but such a phenomenon is of rare ooourronco in this part 
of India. Apart from storms, turbulence assooiated with vertical currents and 
eddy-motion in the atmosphere causing ‘ bumpiness ’ is moat pronounced in 
the afternoons, especially over and near hills or uncultivated ground, and parti¬ 
cularly in the hot weather. Marked turbulence is also felt in the immediate 
rear of active depressions, when strong descending currents may be experienced. 

Cloud. —Similar remarks apply to oloud as to rainfall. Tho amount of 
cloud is greatest in the winter months and in the monsoon season, but dimi¬ 
nishes from north-east to south-west. Skies are generally clear or lightly 
clouded in May, June, October and November. Low oloud of the cumulus 
and cumulonimbus type is very frequent over the hills during the hot weather, 
particularly in July and August over the North-West Frontier Province. Tlie 
condensation of water-vapour from ascending currents caused by local convec¬ 
tion and its gradual exhaustion with precipitation on successive ranges is very 
obvious during the monsoon season in tho Hazara and Black Mountain 
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Country, tho windward faco of each range being clothed day after day Avith a 
white oiest of cloud whilst tho slopes on tho Ice aide aic often loft oiitiioly fioo 
Diuinal vaiiation is well maikod over tho whole of tho frontiei, thoio being a 
tendency for olouds to dooioaso dming tho forenoon and aftoi sunset 

Precipitation —Tlio total annual fall of lain gradually inoi eases in 
quantity as wo pass along tho fiontior fiom south-west to noith-cast, i c , 
the rain is heavier as wo approach tho Himalayas Tlio winter precipitation 
commences oailioi in tho noith than in tho south and also ends later Snow 
falls on about 3 days in January andFoImuiiy and on about 2 days in Dooomber 
and March Occasional falls also occur m Novenibei and A])iil The limit of 
bho snow hno m wmiei is about 7,000 feet, although it sometimes lies foi a few 
days at 0,000 feet Aotually snow has boon known to fall at Pesluiwai In 
siimmoi tho anow-hno i ocedes to 15,000 foot or more Tlio amount of rainfall 
18 lolatively small over the whole of tho fiontiei in May and June and again 
in October and Novomboi lliiring tho monsoon season, heavy falls of lain 
occui in tho oxtiomo noith, tho amount dimmisliing as wo move westwiuds and 
aouthwaids aAvay from tlio Himalayas 

Visibility —Visibility lomams very good foi almost tho wliolo of October 
and November, deteriorating occasionally owing to luv/o Pioni Oocombor to 
April it often becomes very poor owing to low clouds eausod by tho passage of 
doprossiona Dming tho fine spoils liotweon theso depiossions, Iioavovoi, 
visibility IS lomarkably good and lamlmaiKs stand out with great cli'ainoss. 
In the hot weather visibility dotorioratos owing to diist-liazo and duststoims, 
and 18 at times exceedingly bad over tho plains and plateaux of bho frontier 
Tlio haze often booomos so thiolc in paits of tho North-West Li’ronllov Provmoo 
and Wazulstan that foi days at a timo it is not possible to make orosa oouiitiy 
flights, and even local flying may bo vciy rcstuotod 3)iiung tho inonaoon 
months thoro is an occasional improvomont after lam has fallen ovoi iiortli- 
Avest India Tluoughout tho year thoio is a tondonoy foi visibility to iinjnovo 
in tho imddlo ot tho day 
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OHAPTER 6. 

BOMBAY—CALCUTTA ROUTE. 

Physical features. —The following two ftltornafcivo routes may bo 
adopted: 

(а) Bombay—Jubbulporo—^Allahabad—Calcutta. 

(б) Bombay—Nagpur—Calcutta. 

A large part of tlie former routo posses over the great plain of northern 
Indio and the main features over that port have already been doscvibod. The 
latter route passes over the narrow coastal plain and tlio slopes of the Western 
Ghats and then over the northern part of the piataau of peninsular India. 
The surface of this plateau is by no means amooth. It is deeply furrow¬ 
ed by river valleys, and towards the north a very important lino of mountains 
runs across the plateau from west to oast. These mountains are the Satpura 
range, oontmued eastwards as the Mahodeo liills and the Mailcal range. Therp 
are two other linos parallel to the Satpura range—the Vindhya range to the 
north and the Ajanta range to the south. Northwards the plateau slopes 
down towards the great plain of nortliern India. The north-eastern plateau 
is a ooraplex region comprising the Central Indian highlands, the Cliota Nag¬ 
pur plateau (2000 to 2500 ft. high) and the Chattisgarh plain or Mahanadi 
valley. Finally the route passes over the deltaio Bengal. 

Summary of important weather features. —In tJie central parts of 
the country, the dry season begins in the first half of Ootober and lasts until 
the second week in Juno. Occasional light rain occurs d\iring the period, 
being associated in January and Fobriiaiy with winter storms and from March 
to May with dust-storms and tlnmder-storms. Tlie total rainfall recorded 
during the year averages a little over 41 ins.; and of this, 37 ins. fall in the 
rainy season from June to September, 2^ ins. from October to Bocomber and 
nearly 2 ins. during the first five months of the year. The moan annual Irumi- 
dity is 56 per cent. In April and May, when hot westerly winds prevail, the 
percentage of satiiration is only 29, but with tho setting in of tlio rains in June, 
a rapid increase in humidity occurs, and during the next throe months tlie air 
is almost saturated. The mean temperature of the year ranges from 81®F. at 
Chanda and Amraoti to 76®F. at Seoni and Jubbulporo. Decombei’ is tho 
coolest month, with a mean temperature of 66®F-, and a mean maximum tem¬ 
perature of SO^F. and a mean minimum temperature of 62°P. The hottest 
month is May, wiUi a temperature averaging 94°P. during tho day, rising to 
107®F. in the afternoon and falling to 80°F. in tho early morning, Tho extremes 
of temperature hitherto recorded are 119*6® and 32°F. 

Bihar and Orissa receives occasional bght rain during tho first two months 
from winter depressions. Preoipitatioii is heavier during the next three months, 
but more specially in May, and is asrooiated with tlnmderstorms and hailstorms. 
The monsoon rains appear about the middle of June and last till the middle of 
Ootober in Biliar and Chota Nagpur. and_three or four weeks longer in Orissa 
The annual rainfall averages nearly 68 ins. in Orissa, 62 ins. in Chota Nagpur' 
and 60 ins. in Bihar. Speaking broadly, about 90 per cent, of the total fall is 
received during the monsoon, and only about 10 per cent, during the remain¬ 
ing months. The driest month in tho year is December mth only 18 cents of 
rain, and the rainiest is July with an average fall of about 13 inches. On the 
mean of the year the humidity is lowest on the high ground of Chota Nagpur 
and thence increases both northwards and southwards, being greatest on the 
coast of Orissa. Near the coast the variation in humidity is small, the monthly 
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moan valuoa a6 8 hrs varying between 89 and 78, but at inland stations thd 
lango 18 large, tlms the avoiago humidity nt Ilazaiibagli vaiios from 36 in 
April to 87 m August, and at Patna from 51 in Apiil to 87 in August 

The moan annual tomporatiuo vniioa from 82“^ at Cnttaok to 76°F at tlio 
olovated stations of Hazaribagh and llaiiohi May is tlio waimost month 
with a moan toraperature between 84® and 93°P. In Oiissa and Chota Nagpur, 
December is the oooloat mouth of the year, but in Bihar, the January tem- 
poratmes aio slightly lowei than those of Dooembei The highest afternoon 
tomporaturos vary between 96“ and 106“P. in Bihar, between 09“ and 106“P. 
in Ohota Nagpur and between 90® and 106®P. In Oiissa The absolute lughost 
aftornoon temperatures yet iccordod vary between 102“ and 110“F The 
night tomporature of the coldest months, Docombor and January, averages 
about 51“li', in Biliar and Chota Nagpur and 57®P in Orissa and Iiai novor fallen 
below 32“P in tlie former area and 40“!?. in the latter 

(Q) BOMBAY—JUBBULPORE—ALLAHABAD—OALCUrrA 

Surface winds. —Giound winds along the Bombay—Jubbiilporo sootion 
aio mostly between north and oast during the months Ootoboi—February 
and between north and west m March and April, with a fanly laigo porcontago 
of oahuB in the morning; along the AUaliabad—Calcutta section tho wind 
dueobion is mostly between north and west Duimg tho other pait of tho 
yoaij May—September, tho giound winds are mostly wostoily between Bombay 
—Jubbulporo and bctivcen south and Bouth-oast along tho Allahabad— 
Oaloutta Bootion, oastoily winds also being quite frequent noai Allahabad. 

Upper winds. —(tl OcXohcr-Fchruaiy —Tlio winds near Poona, Jubbiil- 
pore and Oaloutta at all levels up to 1 km aro bolow 26 km /lir and aio most 
froquontly between north and oaat At higher lovols up to 3 lent ilio strength 
of wmda near Poona coiitmuos to bo below 25 km /hr. but llmt near Jiibbul* 
poio and Calcutta froquontly incvoaaoH to 50 km /In In Ootobei’ and No 
vombor, tho most frequent dirootion near Poona is between north-east 
and oast j in Deoembor and January, tho dnootioiiB aro southerly up to 2 km. 
and between west and north-wos. botwcoii 2 and 3 1cm. Near Jubbulporo 
and Calcutta tho most froquout diroolioiis above 1 Icm. aro botwoon west 
and 1101 th. 

{ii) Maic}i‘A 2 ml —Tho strongih of winds iioai Poona in those months is 
bolow 26 km./hr but that near Jubbiilpoio and Oaloutta often goes up to 60 
km /hr. at all heights, The most fioquont diiocUon noni Poona and Jubbul- 
poio 18 between north and nortli-onst up to 11cm and higiier up it may bo any 
dirootion botwoon south and north-cast. Near Oaloutta, at the lower lovols, 
it 18 mainly aouth-wostoj’ly and at liighor lovols it is botwoon west and north 

(in) May Sephmim —During those months tho wind generally strength¬ 
ens and it often goes up to 50 km./lir. at all tho places (i e., near l^oona, Jubbul- 
pore and Calouita) ^J’ho most froqnoni dirooliona duiing May to September, 
% e,, during tho monsoon months, are botwoon west and noith near Poona and 
Jubbuliioio, Bouthorly and eastorly compononts being quite frequent near 
Poona at tho Inghoi lovols, generally above 2 kin. Near Calcutta the dirootion 
is mostly between south and west, oastoily oompononts being also mot with 
during storms and dopiossions at the head of the Bay of Bengal. 

Thunderstorms and squalls, —^Thunderatorma mostly occur during tho 
period May to Soptomboi along tho greater part of the louio, except between 
Gaya—-Calcutta wheio the thunderstorm period oxionda from March to October 
The maxbpujp ftoqupnoy of thundorstorme ooouya ^ Kay and Juno with o, 
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aecondary maximum in Saptembor, wliilo rainaqualls are fairly common durr 
ing the months of June to September. Along the Gaya—Calcutta section, tho 
thundoraqualla of great violence known as Nor’westers occur fairly froquont- 
ly during tho pro-monsoon months of March to Juno. They generally occur 
in the late afternoon or early evening and oooaaionally attain tornadio force 
{tlie squalls reaching oven 100 miles per hour, about 160 km./hr.) and cauao 
■cbuaidorable damage to life and properly. They generally follow moro or 
leas straight and narrow coursea from the north or north-west. 

Depressions. —Depressions affeot the route mostly during tho period 
May to November, being more frequent in June to September. In May, 
October and November, they are the remnants of cyclonic storms originating 
in the central Bay of Bengal which, after a northerly travel, recurve north¬ 
wards towards the Orissa coast or north-eastwards towards the Bengal coast 
and thus affect weather along the Gaya—Calcutta section. Sonic of tliosd 
storms after crossing tho coast travel os depressions across tho Central Provinces 
and Central India to Gujarat and then recurve northwards to the Himalayas. 
These depressions affeot weather along the Bombay—Allahabad route and cauao 
heavy rain along and near their tracks.' During the months of June to Septem¬ 
ber tlie depressions develop over tho head of the Bay and generally travel north-, 
westward across the Bongal-Orissa coast. After crossing tho coast they con¬ 
tinue to travel west or north-westwards over the country and affect the weather 
along the route Bombay—^Allahabad—Calcutta. 

Clond. —Over this route cloud amounts are greatest during the rapnsoon 
season, i.a., the months of June to SeptemW, July and August being tho cloud¬ 
iest months with practically overcast skies. From October onwards cloud 
.amoxmt begins to decrease till it is a minimum in January and February along 
the Bombay^Hoshangabad section; along tho Jubbulpore—Allababad -7 
Calcutta section, tho minimum occurs in November and December, 
.cloudiness again increasing slightly in January and February in association 
with the eastward passage of western di&turbanoes across nortliorii India and 
then a secondary minimum occurs again in the month of April. It should be 
noted that over the Western Ghats between Bombay and Malegaon, in the hilly 
regions of the Central Province.s between IChandwa and Jtibbulporo and in thq 
Chota Nagpur plateau, the bill tops may often bo enveloped in low clouds on 
rahiy days. 

Rainfall.— Bombay being situated to the west of the-Western Ghats, 
its average annual rainfall is 71 ins. with 73 rainy days; just to tho east of 
the Ghats the rainfall decreases to about 22 ins. annually wth 35 rainy days 
at Malegaon. In the rugged country along the IChandwa—Jubbulpore section, 
the rainfall again increases until it is 66 ins. at Jubbulpoi’'? with 64 rain 7 days, 
the amount decreasing however to 39 ins. at Allahabad with 49 rainy days, 
Along the Gangetio plain the rainfall increases once more until it is 63 ins. at 
Calcutta, with 86 rainy days. Most of the rainfall mentioned above occurs 
in the , monsoon season, when during the westerly or north-westerly passage 
of storms, arid depressions from the Bay of Bengal across the country, practi¬ 
cally continuous, and locally heavy, rain may ooour in any part of the route, 
the individual falls of 6 to 10 ins. in M hrs. having been recorded. Occasionally 
thunderstorms may also give local heavy falls of rain, or rain and bail, along 
the route. 

Visibility. —During the winter months, December to February, ibg or 
rqist is likely to be encountered on moat mornings in the river valleys and over 
hilly,tracks of the country. During tho rainy season visibility is considerably 
reduced when rain is faUjng and I? bad, when the intensity of rain ie moderate 
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or heavy; also, over the hilly traoha, during this sfiaaon visibihty is reduced 
confliderably duo to low clouds persisting over the lull tops At other tunes 
visibility 13 geneially fair to good. 


(b) BOMBAY—NAGPUR—CALCUTTA 

Surface winds.—Tlio most frequent diioclions of gi-ound wind along 
the Bombay—Nagpur section are between north and oast dm mg October to 
March and between west and north-west during the lest of the year Along 
the remaining portion of the loulo (Raipur—Calcutta) the most frequoiit 
diiootions are between noith and cast dining October to I'^obruary and between 
south and south-wesi. during the rest of the year 

Upper winds.— The description of upper winds foi the route Bombay— 
Allahabad—Calcutta is generally applicable over this route as well. 

Thunderstorms.— Thundoistoims mostly occur duimg the period March 
to Ooioboi The maximum froqiionoy of thundoistoims oocms in May and 
Juno with a sooondaiy maximum in Soptombor ; they are less fi oquont in July 
and August Rainsqualls aio rather common during the moiitlis Juno to 
Soptomboi Tlio an route tiuough south-west Bengal is liable to tlio ooour* 
lonoo of Nor’wcstois duiiiig the mo-monsoon months of Mai oh to Juno. Tho 
ohaiaotcr of thoso has alicady been dosoribcd. 

Depressions,— Dopicssions alToct tho louto mostly during tho poiiod 
May to Novoinboi, being moie frequent 111 Juuo to Soptomboi. In May, Ooto» 
bor and Novomboi, they aio tho remnants of oyolonio storms originating 111 
tho central Bay of Bengal which, after a northerly travel, loouivo northwards 
towards tho Oiissa coast or north oastwaids towards tho Bengal coast and 
tlius affoot weather along tho Sambalpui—Caloutla section Some of thoso 
stoinis aftoi oiossmg tho ooast tiavol as depressions acioss tho (Jontral Pro¬ 
vinces and Contial India to Gujarat and ihon rooiirvo nortliwaids to tho Hima¬ 
layas. Thoso depressions affoot weather along tho Bombay—Sambalpui soo- 
tion and cause lioavy ram along and near then tracks Duung tlio months 
Juno to Soptomboi tho doprossions develop over tho hoad of tlio Bay and goiio- 
lally travel noith-wostwaids aoioss the Bongal-Oiissa coast After oroasing 
tho coast they ooiiiinuo to travel west or noi th-westwards over the country 
and affoot tho weather along tho route Bombay—^Nagpur—Calcutta, 

Cloud. —Along this loiito tho cloud amount is greatest duung tho mon¬ 
soon season, i e , tho months Juno to Soptombor; July and August aro the 
cloudiest montlis, piactically ovoreasl slaos being more fioquont Uian in other 
months Prom Ootohor onwaids oloiid aiuoiiiit hogms to dooroaao till it is 
least in Pobiuary and Mai oh along tho Bombay—Raipui soolion Along tJio 
Sambalpui—Calcutta sootion however tho minimum ooours in Bocombor, tho 
cloud amount again moroasing slightly in tlio aiibsoquont months in association 
with the eastward passage of western disturbances across northern India. 
It should bo noted that ovoi tlio Western Ghats between Bombay and Aurang¬ 
abad tho hill-tops may often bo enveloped in low clouds on rainy days. 

Rainfall. —Bombay being situated to tho west of tho Woatoin Ghats 
its average annual rainfall is 71 ins ivitli 73 rainy days, but just after crossing 
tho Ghats to tho east it falls down to about 28 ins with 44 rainy days at 
Aurangabad. Tho rainfall thoioaftor moroasos gradually as one travels east¬ 
wards so that it IS about 66 ms with 74 rainy days at Sambalpur. After this 
the average number of lainy days goes ouinoroasing, yot the total annual 
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faii^all falls down and it is about OS ins. with 86 rainy days at Calcutta. Most 
01 tiio ram falls during the rainy season only. During tho pa.ssago of storms 
and depressions from the Bay of Bengal, which are frequent between May 
and August and common in September and October, and during occasional 
tliuuderstorms, the route is liable to heavy falls of rain, tho individual falls 
during 24 hrs. being between 6 to 16 inches. 

• the winter months of December to Pobruary fog or 

mist IS likely to be encountered on most mornings. During the rainy season 
visibility 18 considerably reduced when rain is falling and is bad when tlio 
ntonsity of rain is moderate or heavy. Visibility on tlio top of tlio Western 
Chats IS also likely to be poor to bad during the winter duo to fogs and mist, 
and during the rainy season duo to low clouds persisting ovor thorn. At other 
times visibility is generally fair to good. 



43 

chapter 6. 

KARACHI—BOMBAV-MADRAS-COLOMBO ROUTE. 

Physical features. —The loiite passes over the lowci Indus Valley, a 
very diy plain, ovoi Gutch, which is a baiion, looky, treeless oountiy, and 
then over Giijaiat, which is on the whole a low-land legion, but has 
numoious small hills , 

It then passes ovoi the naiiow coastal plain of the west coast, across the 
valley of tlio iivoi Tapti or the steep slopes of tlio Wostoin Ghats into the 
Deccan plateau Tho westoin side of tins tableland is the higher, and the sur¬ 
face slopes down towards tho east and ends in the Eastern Ghats, which are 
interrupted by a nuinboi of rivei valleys The region which includes Beiar 
and the western half of Hyderabad is ovoi 300 metres above sea level, and there 
aie large areas ovoi 600 metres high, it is os a whole highei in the south— 
Mysore—than it is m the noith of tho Docoaii Between tho Eastern Ghats 
and the sea tlioro is a broad coastal plam 

Eorosta eovoi a oonaidorablo area, and aro found especially on tho slopes 
of the Western Ghats From Madras, tho loiito passes southwaids over tho 
Carnatio logion which falls into two parts the lowlands near tlio coast, and 
tho hilly wostciu part Tlio coashil idam consists mainly of alluvium, but 
tho lulls aio of old haid rooks Tlioro aio laigo ailifieial tanks or canals in this 
legion in which ram watoi is stoicd After passing ovoi tho gieat system of 
canals oovoring the Cauveiy delta, and tho Paraban cliannol, tho route enteis 
Ceylon, whu'li consists of a contial mass of mountains Bunoiindcd by broad 
coastal plains 

Summary of important weather features. —In lowei Smd as well as 
m Gujarat, there aro throe well-defined seasons Duiing tho cold season 
which extends fiom Doocmbei to M.iich, weather is distuibed at intervals 
during the passage of woll-maikod wostorn disturbances and hglit ram falls 
Tho disturbances are as a rule picccded liy a lapid rise of tempeiatuio and 
succeedod by a large fall Tho hot season begins m Apiil and lasts to nearly 
tiro end of Juno in lower Siud and tho middle of Juno in Gujarat Hot dry 
winds xuovail duimg tho afternoon in May and Juno, but occasionally strong 
wosteily winds fi om tho coast «£ Smd and Kathiawai blow dming tho'summoi 
months, maluiig tho atmosjdieio less oppiossivo than it would otheiwise be. 
Tho monsoon rain sots in in Gujaiai towaids tho middle of Juno and lasts'till 
tho ond of SoptembcT, tho rainy spoils on tins routo during tho monsoon being 
generally associated with depiossions which advaiico westwards from tho 
Bay of Bengal through tho Central Piovmcoa or tho Gangotic plain Eiom 
Ootoboi to Deoombor tho woathei is diy and tompoiatuie falls lapidly The 
mean tomporatuio in lower Smd vanes botwoon 65®^ in Januaiyand 90°P 
in June, and avoiagos 79°E. foi iho ycai Tho maximum tomporature is on an 
average 89°E. at Karachi and 106®F at Hyderabad (Sind) during the hot 
months, tho highest temporaluios on record being 118® and 122°E respec¬ 
tively Tho lowest moan minimum of tho year is 5l°F at Hyderabad (Smd) 
in January and no reading lower ilian 33®P has yot boon recorded Tlio 
annual diurnal range of tomporatuio is 13®E at Karachi 

In Gujarat tho mean tempeiaiuro for tho year is 80°E. , that of January 
C9®E. and that of May 89°E Th(‘ avoingo maximum tomperatiire of the year 
is91°E and the minimum G9®E , from Mai oh to Juno maxima exceeding 107°P. 
aro occasionally logistoiod in places away from tho coast, and use as high as 
120®F. in May and Juno At night nowhmo does the thermometer sipk to the 
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freezing pomfc, and except at Deesa, Bhiiji Ahmadatad and Rajkot it has 
never fallen below dO^IT. 

Over the portion of the route which lies ovor tho west coast, the climate 
is exceedingly damp and uniform. In May tho weather is cloudy and occa¬ 
sional showers and liglitning coming from some south-easterly direction may 
be expected. Occasionally, a gale from tho south-west may occur. At even¬ 
ing in May and early Juno, heavy olouds sometimes collect and squalls may 
occur with rain at night. Tho wet season lasts from Juno to Octobor and tho 
annual rainfall is 71 ins. in Bombay while ovor tho Ghats rainfall varies from 
200 to 360 inches, Tho moan temperature for the year is 79® or 80®!'’.; tho 
warmest month is May and the coolest January. 

The route then passes through tho interior of tho Peninsula and this is a 
zone which is much drier than the west coast. Its annual rainfall is loss than 
40 inches j in a strip parallel with tho Ghats down to Mysore it is still loss, 
between, 20 and 25 inches. In the north rainfall ooours chiefly between Juno 
and October, but in the south the rainiest season is from October to December. 
The months of maximum thunderstorm activity are October, November and 
May. 

The vicissitudes of tomporaturo in the route from Bombay to Madras are 
much smaller^ than in tho extra-tropical i-egions and tlio largo and sudden 
variations which characterize nortliorn India during the winter months are 
seldom met with. As a rule tho coolest month is December and tho warmest 
May (except on tho tableland of Mysore, whore it is April), but tho amplitude 
of tho change is ovorywhero less than 20®F., or barely half of tliat in tho Punjab. 

Tho moan maximum of the year varies between 83® and 00®P. and tho 
minimum between 63® and 77®P. Hot land winds prevail in tho spring, and 
vory high temperatures, occasionally rangii^ up to 106®F. and beyond, aro 
recorded, except on tho plateau of Mysore. The air is exceedingly dry oyor 
tho greater part of the Bombay Deccan in March and April, paruoularly in 
the afternoon, when humidities below 20 per cent, aro recorded. 

The route from Madras to Colombo lies near tho oast coast of tho 
Peninsula. This region is dry as compared with the west coast. Tlio 
average annual rainfall, however, exceeds 40 inches. Rainfall chiefly ooours 
from October to the middle of December, when tho monsoon ourront is backing 
down the Bay. November is the rainiest month and also tho month when 
this area is moat liable to bo affected by a scries of cyclonic storms, travelling 
west or north-westwards from the south of tho Bay of Bengal and causing 
spells of strong winds and severe rain-squalls. Tho weather improves in De¬ 
cember and is generally fine in January and February with much cloaror skies 
and very little rain. Weather is generally fine during March to May, inter- 
rupted occasionally by thunderstorms. Depressions sometimos form in tho 
centre or south of tlie Bay and during tlie first half of May may movo in somo 
westerly direction towards tho Madras coast, and, for a time, establish weather 
similar to that of November. During the south-west monsoon this part of tlio 
route is comparatively unaffected, except the portion near Colombo, whoro 
the full fury of winds and rain is experienced during the onset of tlie monsoon. 
Sometimes very heavy and sudden showers of 2 to 4 inches aro received in 
September. The atmosphere often remains hazy in Soptombor. October 
has more unsettled weather and at times there are heavy squalls with rain 
towards the end of the month. About tho middle of November, tho north¬ 
east monsoon is ushered in by lightning, thunder and heavy rain. 



45 


Tlio- moan tompeiaturo of tho year is 81®!*.; the hottest month is May 
with a moan temperatnro of 88®F , and tho ooolost Januaiy, 74®F Unlike 
tho west coast tho tract fi oin Cooanada southwaida is exposed to the hot winds 
from tho intoiior, and vory high tomperatuies (between 108” to 118°F,) are 
occasionally rocoidod during tho poiiod from April to June 

Surface winds.—Tho surface winds over the route during the monsoon 
and tho winter months aro laigely controlled by tho south-west monsoon cur¬ 
rent and tho north-oast monsoon ourront respectively. In the transition 
months, April and May, when the north-east monsoon ouiront is changing to 
south-wost, as well as Ootobor and Novomboi, when the south-west monsoon 
ouiioni IS changing to north-oast, the winds aro variable over most parts of the 
route 

(a) Karachi to Ahmadabad —^Weather is generally fine over this route in 
tho cold weather months Local galos and squalls may, however, occur occa¬ 
sionally during the passage of western depressions from Persia to north-west 
India. During Deoomhor and Januaiy moderate mormng land-breezes alter- 
nato with afioinoon sea-bi eozos along the Smd and Kathiawar coasts, tho 
land broQzo la tho predominating feature and at times blows continuously for 
two days or more on end. From Februaiy onwards the westerly and south 
westerly aea-broozos become gradually moie pronounced and from April on¬ 
wards they blow by night as well as by day, being strongest in the afternoons, 
^’ho south-*\vest monsoon seta m m June, attended with overcast skies, occa¬ 
sional showers and strong wmds at tunes rising to a fresh gale It remains 
vigorous throughout July and August and weakens rapidly in September. 

(&) A7i.7nadahad io —During the cold weather the wind blows, on 

tho average from some nor^erly direction, m October from north-west, in 
November, Deoemhor and January from north and m February from north- 
north-east. Noar the coast the daily land and sea breezes aie well marked, 
blowing from tho north-east m the mornings and from the north-west m the 
afternoons and ovoninga From March to May the average wmd direction 
baolcs from noith-west io west-north-west and the land breezes become very 
unoortain, seldom coming off till morning A feeble land breeze sometimes 
develop , but moro frequently light air from north and calms may be expected 
from noaily mid-mght to about noon on tho following day when the north¬ 
west poa wind again sots m Soinotimes these noith-west wmds are particular¬ 
ly stiong 

Noitil-westerly winds continue, but are often variable and uncertam m 
May Tho south-'wesb monsoon noimally sels m after the first week of June, 
and up to tho middle ol August weather is generally very unsettled with hard 
squalls, much lam and dark cloudy weather. The monsoon begins to weaken 
m August and begins to letreab towards tho end of September A period of 
light vaimblo wmds and frequent calms and cloudy weathei and occasional 
sliowois intervenes After this peiiod tho noithorly wmds of the wmter months 
aro osiablishod. 

(c) Poona to Madias—In tho winter months, December to February, 
tho surfaco wind over this portion of tho route is usuaUy from some e^terly 
dueobion, tho strength varying from 6 to 30 km /hr In the months of March 
and April the wmd becomes variable. In May the surface wind becomes, 
moro or leas, steady and generally blows from a west-north-westerly direction, 
tho snood being 0 to 16 km /hr The monsoon sets in in the early part ot June 
and rapidly extends mto the Deooon, when the wmd becomes more westerly, 
the average speed being 16 to 30 km./lff» The monsoon generally remains 
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active until tlio end of August., with ocoosional breaks, when the wind ourront 
sufTors a dooroaso in speed. In Septonibor, with tho gradual weakening of 
the monsoon ourront, tho wind over this part of tho i*outo bocoinos Avostmorth- 
WoStorly. In Ootohor tho wind again bocomos variable in direotion. In 
Novembor tho wind bocomoa easterly Avith an average speed of h to 15 km./hr. 
and loads to tho establishment of the north-east monsoon. In Decombor, 
whioh jS'a'typical north-easterly monsoon month, tho wind over this route 
blows rfrom some south-easterly direction with an average speed of 6 to 15 
km./hr. 

{d) Aladraa to G 6 loird) 0 . —Woather'is generally calm during tho first part 
Of October over this route but, later, Avinds from some direction between north 
and oast sot in and prevail until about tho middle of February. Land and 
sea breezes remain very weak throughout this period, being at their minimum 
in November. The Avinds are less steady or strong in February, Avhon tho 
normal direotion at Madras is easterly. Thereafter, land and sea breezes 
strengthen; they inoreaao rapidly in March and April and are most strongly 
in evidence during the period May to September except on those days during 
whioh tho aouth-Avoat monsoon is strong. The land wind blows in tho morn¬ 
ing hourj after sunrise, and after a lull, at about noon, tho sea breeze com- 
monoes in the early afternoon. In March and April south-oastorly winds 
predominate and become very strong during the day. They veer toAvards 
the south as the season advances, sometimes blowing directly or nearly directly 
from tho south. The average wiiid direotion in Madras in May is south-wester¬ 
ly, but it undergoes greater variations in direotion and strongtli during tho 
24 hrs. each day in this month tliah at any period of tho yoar. Oeoasionally 
indeed, aAvestorly wind prevails in this month throughout the day so tliat 
tho sea breeze, whioh usually sets in about tho mid-day, does not appear at 
all In June south-westerly winds prevail, but only oooasional showers and 
rain-squalls occur in this month. During July, August and Soptombor tho 
south-woaterly wind becomes slightly weaker and rain-squalls boooino more 
and more frequent and showers increase on the Madras coast. Oalms are 
frequent towards the end of September, 

In the Gxilf of Maimar Avinds become light and variable and squalls and 
sho'wers of rain occur at night towards tho end of April. Tho sky becomes 
overcast occasionally in May, baiUcs of clouds rising ovor tlio ocean ; and Avinds 
begin to blow^oontinuously from tho south-west. Tho south-west monsoon 
gains strength in June, but showers become less frequent in July and weather 
is cloudy and hazy Avitii generally a fresh breeze; the Avind moderates near 
tho head of the gulf in the morning and blows strong again in tho afternoon. 
Fresh south-westerly to wost-sonth-weatorly Avinds oontinuo in August and 
September, hut the weather is generally fine j in the afternoon the breezes 
are strengthened and are accompanied witli occasional squall and rain. Dur¬ 
ing November tho Avinds are light and variable betwoeiinorbh-east and woat- 
north-west. The north-east monsoon lasts till the end of January and blows 
steadily from north-norfch-east along tho south Madras coast, but in , the iiorthr 
Avesb part of Ceylon it is modified into land and sea breezes. 

Upper winds. —(a) Karof^i Ut Ahnadahad.—ln the months December 

and January, the upper Avinds in the first kilometre over the route Karachi_ 

Ahmadabad are from a north-easterly to north-westerly direotion and have 
an average speed of 16 km./hr. The Avind backs with height and at 2 and 8 
km. it blows from some westerly direotion. In February and March, the 
usual directions in the first kilometre lie between wost-nortli-Avest and north- 
eftrt and become more and more definitely wcBterly -with increase of height u|) 
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to 3 km. The average speed irrespective of duockon is 15-25 km/hr. In 
April and May, tlio winds aio mainly westeily to norfcli-weslorly m the lirat 
half of the loiito, but m iho second half sonth-wosteilios are raoio ^^oquont 
than noilh-westerhes at 2 and 3 km Tho avoiago apocds ho between 20 and 
35 km /hi With tho advance of tho monsoon in Juno, tho wind oyer lower 
Sind in tho first kilomotie comes moio or less st^dily fiom a wosLoily dnec- 
tion , It blows from botwcon west and noith at 2 km and fiom between north 
and noith-oast at 3 km Noai Alimadabnd tho winds aio wcstoilv to south¬ 
westerly up 1,0 2 km and mdoamto ni duoctiou at 3 km Tho aveiago s^ec s 
at 0 5 and 1 km dmmg the monsoon nmnths nic 2.) to 35 km/hi Wlnb 
the monsoon is lotieatmg southward in Ootoboi, tlio froquonoy of westerly 
winds decreases, giving place to norlhoily and iioilh-eaaterly winds The 
mean speed also deoieaaos to 16-20 km /hr 

(&) Ahnadahai to Hydeiabad—Jn Pooombor to Maroh, tho 
are variable m direoUon with noith-wcstorly to 

mmatmg and aie light to modoiately skong In April, the winds in ^ 

lialf of the louto come in tho fiist kiloinctio IVom a 

and gi adually back to west-aoutli-westeily at 3 km In tho second 

are variable m tho first 2 km and bocomo noUh-oaBterly at 3 km , 

the winds over tho whole route become wostotly lo 

first kilomotio tho moan speed moroasmg to 20-35 km/hi , and, altlioiigh 
at higher lovola for half tho louto fiom Ahmadabad tlio dirootion lemams 
wostelly, in tho latter part of tho route it bocomes northei y lo noiLh oas oily 
at 8 km Duimg tho monsoon montlia Juno to August, iho upper winds at 
all levels over most of blio louto aio gonorally wosloiiy oi south-ivosterly, al- 
though near Ahmadabad tho wind direction above 2 km is variable The 
mean wind speed at 1-2 km increases from about 30 km /hr noai Ahmadabad 
to about 46 km /hr near Hyderabad. Volooitios may go up o 76 km/hr. 
during periods oi activity of tho monsoon In Soptomboi and October the 
wmds aio variable both in direction and velocity In November also they 
aie vaiiable and weak in tho Orst half of tho route fiom Alnnaclabad biit east¬ 
erly to north-easterly wmds blow in tho latter half with moan spoods of 16 26 
km /hr. 

(c) Hyderabad to Madras and Colombo-—In Docombor, January and ITob* 
ruaiv, the most froquent direction of wind at all hoiglits up to 3 km is noithorly 
to easfcoily Thoio is groat or varialnhfcy at uppoi lovola than noar the surface. 
Wind 18 either light or inodoiato, tho velocity seldom oxcoedmg 60 km /hr. 
In March, the wind is very variable at 0 6 and 1 km level, with a prodoram- 
aiice of south easterly winds noar the oast coast, it bocomos easterly or north- 
oastorly at 2 km and 3 km levels On certain occasions thoro is an inorease 
of speed with height, reaching a speed of 26-60 km/hr. at 3 km level. 
In April, tho most frequent direction at 0*6 and 1 kra level is soutliorly but 
tho direction is variable at 2 km At 3 km level, tho direction is on a argo 
percentage of occasions north-eastorly The volooity of wind is either light 
(6-26 km /hr ) or modoiate (20 60 km./hr.). In May, the wind is variable at 
nil levels up to 3 km , usually it cornea from some direction between south and 
west at 0 6 and 1 km , and veers to some northerly duootion at 2 and 3 km. 
The speed, however, remains light or modorato During the monsoon months, 
Juno to Soptemboi, tho wind cornea from some westerly duootion at all levels 
up to 3 km , it becomes somewhat variable towards the end of thw season, 
The speed may bo light, modorato or strong according to the strength ot the 
monsoon, but in September there is a deoroase in the speed and it is miner ligpi 
or moderate In October, tho wind is vonable at all heights, and is either 
light or moderate, imless there is a depression or storm m the Bay oi Bengal. 
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In November, the most frequent direction is north-easterly at 0 • 5 and 1 km. 
level, but at 2 and 3 km. levels it is variable and may oomo from any direction 
between north and east. The velodty is either moderate or light unless there 
is a storm in the Bay of Bengal. 

Storms. —Storms may occur, though not frequently, in the Arabian Sea 
during the latter half of April. They are generally severe and their usual 
oourse is north-north-wostwords and, when they move across the head of tlio 
Arabian Sea, roourviug to north-west or iiortli-oast, they may cause very 
strong winds and squally woathor and heavy rain over the route Karachi 
to Poona. In the month of May there is an increase in the number of storms, 
which form in the Arabian Sea. Tlioso storms which travel fairly close to 
the coast in some north-north-oosterly dirootion and roourve subsequently 
to some north-westerly direction seriously affect the woathor conditions over 
the route Karachi to Poona. In tlie Bay of Bengal, all the storms of the 
month of April usually travel towai*da the Burma coast and do not affect the 
route Madras to Colombo, but in the month of May storms forming in the 
south or the centre of the Bay may travel in some north-westerly direction and 
cause severe weather over the route Bellary to Madras and Madras to Colombo. 
The monsoon storms forming over the head of the Bay of Bengal and travelling 
over the Central Provinces or the Gangetio plain to north-west India, may 
produce highly disturbed woathor over the route Karachi to Bombay. The 
poat-monsoon storms, forming in the Bay of Bengal or the Arabian Sea, aro 
generally of severe intensity. Those whioli form in tlio eastern side of the 
Arabian Sea usually travel at first in a north-north-westerly dirootion and tlion 
recurve to north-east and produce when nearing the coast Ixiglily disturbed 
weather over the route Karacln to Poona. In the Bay of Bengal storms may 
form in any part of October and move in any direction between west and north 
with a tendency to recurving to north-east. Those ^vhich strike tho Coro¬ 
mandel or tho Ciroars coasts may produce rough weatlior over tho route Bollary 
to Madras. In the month of November, on tho otlier hand, storms generally 
form in the south Bay of Bengal and a fair percentage of tliom move in a wo,stei'- 
ly or north-westerly direction and strike the Madras coast. Somo of thorn 
cross the Peninsula, slightly weakening in intensity, and develop again in tho 
Arabian Sea and travel north-westwards, later recurving to north-east towards 
the Konkan and Kathiawar coast. Tlieso storms, therefore, oaiiso rough 
weather at first over the route Bellary to Colombo and at later dates over 
the routes Poona to Bollary and Karachi to Poona. 

Cloud.— The cloudiness is maximum over the whole route Karachi to 
Madras during the monsoon months June to September, when it varies from 
amount 0 to overcast skies. During the winter months, Dooombor to March, 
the clouds over the route Karachi to Bellary are generally associated with 
western depressions. When there are no depressions moving across northern 
India, the slcy generally remains clear. Over the route Bellary to Madras and 
Madras to Colombo, the cloud amounts during this period are controlled by tho 
activity of the north-east mon»?oon. During periods of strong north-easterly 
monsoon, skies are generally ov nreost; skies remain clear or partially olouded 
only when the north-east ourrenG weakens. In the montlis, April and May as 
well as October and November, oloudiness over the route is oontroUod largely 
by the thunderstorms associated with tho advancing monsoon or tho osoilla- 
tions of the current associated with the retreating monsoon. Tho sky over 
the route Karachi to Madras remains almost always clear or partially clouded 
during these periods. 

Raii^aU*—8 u General summary, p. 44. 
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Visibility. —^The hoiizontal visibility at the surface is usually good on 
tlio loute Karachi io Poona, except on a small percentage of occasions in the 
months of Novoinbor and December and March, April and May due to fogs of 
dust-haze In the monsoon months, siufoce visibility is always good, except 
over the hills which may very often bo covered by low clouds Ovei the loute 
Poona to Madras, the visibility usually becomes bad on a small percentage of 
occasions m the months of Maioh, Apiil and Mav as well as November and 
Deoemhoi duo to fog oi dust-haze Ovei the lOute Madras to Colombo, the 
visibility IS always good, but on rare ocoasions in the months of Mai’dh and 
November, visibihtv may bo lendered pooi on account of fog In the neigh- 
boui hood of tlio Gulf of Manual, the atmosphere often remains hazy in Soptem- 
liei 
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CHAPTER 7. 


CALCUTTA—MADRAS ROUTE. 

Physical features.—Passing over deltaio Bengal, the voiito ontora 
the Orissa coastal strip and the Oiroars region, ■which although a c()a8tal I'ogion 
is scarcely a coastal plain, foi* there are many small hills, some of which como 
riglit to the sea. The i:egion lies between the crest of the Eastern Ghats and 
the Bay of Bengal, The central part is made up of the big deltas of the Goda¬ 
vari and Kiatna rivers. These deltas are irrigated. The Hat fvreas are of 
alluvium, but the liills ai*6 of crystalline rocks. On the damper lulls there are 
forests. The route finally passes over the northern Carnatic rc;gion to Mat Iras. 

Summary of important weather features.—In the north rainfall ocetivs 
chiefly between June and October and in the south from October to the middle 
of December, when the monsoon current is backing down the Bay, Tlie 
average annual rainfall exceeds 40 ins., except in the portion from Oexsanada 
to Nolloro, where it varies between 30 and 40 inches. The mean tomporatuve 
of the year is 82''F.; the hottest month is May witli a mean temperature of 
87°F., and the coolest January, 73‘‘F. Unlike tho west coast tlio tract from 
Cooanada southwards is expoa^ to the hot wind fro}ii tho intorioj’, and ^^tivy 
high temperatures (between 108® andll8®F.) are occasionally reooi’dod during 
the period from April to June. 

The cold season lasts from December to February ; and during this period 
the northern part receives light rain from •winter depressions. T’horenftcjr 
sea winds begin to blow from tho head of tho Bay and (hiring April and May 
give rise in this part to frequent thunderstorms, liailstonns and Nor’wostoi’H. 

The mean humidity of tho year exceeds 70 per oout. in tho coast clistriotH. 
Bengal, while exposed to the moist -winds during at least throe-fourths of tho 
year, is almost out of tho reach of hot winds wliich blow down tho Gangotio 
plain in April and May. Its olimato is accordingly very damp and relaxing. 
Caloutta has an average rainfall of 63 iim. and Cnttacik of 59 inches. Tlio 
moan annual tomperature is about 79®F. in south Bengal and about 82®F. in tho 
neighbourhood of Cuttack. The average afternoon temperature of tho hottest 
months,'April and May, is 90®F. and upwards ; tho highest tomporaturoH yet 
reoordedin Bengal are 117°F. inMidnaporo and Banlcui’a and 116®F. at Borham- 
pore. The afternoon tomporaturos in Orissa are somewhat mitigated by tho 
moist easterly winds that are felt intermittently, and vary between 88® and 
106®F. 

Surface winds .—(a) Oal^Ua^Pnrir-yizagapalam .—In tho middle of 
Ootober the south-west monsoon winds are replaced by light unsteady north¬ 
erly •winds. As the season advances, these northerly -winds inoreaso in 
steadiness and velocity; and in November and December blow as dry land 
■winds from north-north-west to north-'west in the mornings and veer to north- 
north-easterly to north-easterly directions in the afternoon. Dry northerly 
land -winds and fine weather prevail as a rule in January and tho greater lurrt 
of February except during the passage of western depressions across north¬ 
east India. During these disturbances -winds usually shift round to southerly 
directions. There is a feeble in-draught of local sea breezes aoro.ss tho Bonaal 
coast by early March. These southerly winds gradually strengthen, are vigor- 
OU8 and steady in April and May and continue unchanged in general character 
until the first or second week of June, being sometimes of exceptional strength 
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These winds advance oliiefly mto Bengal and Assam and give rise to fiequent 
afternoon and evening thnndeistoims or Noi’westers 

Thioiighout the south-west monsoon poiiod the piodominating winds 
are south-wostoily on the Orissa coast and southoily to south oasteily on the 
Bengal coast The change fi om the looal southerly winds to the win^s of the 
south-west monsoon propel usually occurs in the second or thud week of 
June and isgenoially uslieied m by the advance of a cyclonic storm of moderate 
intensity with the monsoon cui rents in its leai From the eommencement of the 
south-west monsoon in Juno to the end of Scptcmbei oi middle of October, 
a soiiGS of oyclonic stoims or depiessions form in succession at the head of the 
Bay The wcathoi in this poiiod consequently altoinates betivcon pciiods 
of stoimy conditions with aliowers and laiii squalls dining tlie movement of 
these stoims westwards and peiiods of light unsteady winds aftei they have 
passed inland The south-west monsoon usually withdraws in the fiist half 
of Ootoboi, 

(6) ViMgapalam—Madtas —^Tho diy season sets in by the end of Novem- 
boi and lasts till oaily May ovei the poilion of Llie loute between Vizagapatam 
and Nolloro, but the establishment of the nortli-east monsoon continues to 
give ram over the poition Nolloio to Madias in Docember The moan winds 
aio goneially noith-castoilv dming Novombii and I)eccm})ci, veer round to 
cast duiing Jaiuuuy, and boeomo cast south east to south-south easterly in 
TTobiuaiy and the fust lialf of Mai oh Land and sea breezes arc well marked 
during the cold weather months, Dccomboi to Tobiuary There is a pro 
noimoed shift in the pi odominating winds by the end of ’Mai oh when they 
become southoily to soutli-wostnily, the wcathoi remaining fine throughout, 
This condition poisista till the ond of May In Juno, soutli-wostoily winds 
lirovaiL with occasional aliowcis and lain squalls Bunng July to Septemboi, 
the south-westerly winds boeomo wcakei and inm squalls become moro and 
moio frequent and showois iiicrcoso on tlic Madras coast Over the Qanjam 
coast, steady souih-westoi ly winds predominate horn July to the ond of August. 
JDunng tho withdrawal of tho south-west monsoon, in September, October 
and November, this coast gets laiu and squally wcathoi under tho influence 
of oyclonic stoims which goneially foim lu the coiitial Bay of Bengal and move 
towaids tho coast In October tho winds sliift to a northerly direction and 
gradually tlio norlh-castoily winds of tho cold season set in By tho ond of 
Ootobor 01 oaily Novemboi tho lam slackens and feeble land and sea breezes 
aio giadually ostabhsliod 

Upper winds.—Witli the ostablishmcnb of the north-east monsoon by 
the middle of November, tho iipjier winds in the fiisfc kilometre become norther¬ 
ly near Calcutta and north-eastoily botwccii Vizaga]mtam and Madras Tho 
avoiago wind speed at 1 km giadually moioases from about 16 km /hr near 
Calcutta to about 26 km /hr neai Madias Whon stoims from tho Bay of 
Bengal are approaching tho Madias coast, northerly winds may moreaso in 
speed,to 100 km /hr At highoi levels, tho winds ovoi Galoutta and Orissa 
back to norili-wosi and wost and also incioaso lu stiongib Between Vizagapa¬ 
tam and Madras, the winds oontmiio to bo from some north-easterly direction. 
They are steadier and stiongci' near Madias than near Waltair The wind 
system does not uiifloigo much change in Docember and January, except that 
the north-wostoi ly to westeily winds at 2 and 3 km over Bengal become strong¬ 
er In li'obruaiy although tho most frequent direction over lower Bengal 
and Orissa in tho first kilometre continues to bo from tlie north-west, south¬ 
westerly winds become more and moro common over the section Calcutta to 
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Vizagapatam. In March and April, thoso south-westerlies booomo still more 
frequent and the wind direction between. Vizagapatam and Madras becomes 
easterly to south-easterly. The mean wind speed in this layer varies from 15 
to 36 km./hr. In May, between Calcutta and Vizagapatam, the winds up 
to 1 km. are mainly south-westerly, while at 2 ajid 3 km. they are from Avo.st 
to n6rth-wost. In the portion Vizagapatam to Madras, tJio wind direction in 
the first kilometre is generally from the west and at higher levels from north¬ 
east to north-west. Tho directions ore variable at about 2 km. OBxiocially in 
the middle third of the route. Tho average speed is 16-36 km./hr. With tho 
onset of the monsoon in June, tho wind direction up to 1 km. along tlio whole 
route becomes westerly to soutli-westorly, but at higher levels westerly to 
north-westerly winds prevail. The average wind speeds are 26-40 km./hr., 
tho greater speeds occurring between Vizagapatam and Madras. In July 
and August, the wind direction ranges from south to west near Caloutta and 
from west to north-west near Vizagapatam ; near Madras it is mainly westerly. 
In September, with the wealconing of tho monsoon cuiTont, tho wind again 
becomes variable but generally blows from some south-westerly or north¬ 
westerly direction at all levels \ip to 3 km. in the portion of the route between 
Vizaga^jatam and Madras., Tho wind up to 3 km. is more variable in tlu^ x^er- 
tion of the route between Calcutta and Vi7.agax)atam ; it may come from a 
northerly or a southerly xjoint. There is a decrease in tlio avoriigo wind H))cod 
in this month ; it is generally light or moderate at all lioiglits up to 31cm. Tho 
wmd ooirtinuos to remain variable up to 3 km. in October, but in-Novombor 
it tends to become north-easterly or easterly at all hoigl^ts up to 3 km. in tho 
southern half of tho route. Tho speed is either light or moderate oxcox)t when 
it is influenced by a storm in tho Bay of Bengal. 

Storms.—A largo percentage of tho pre-monsoon and post-moi^soon 
storms and oyoloucs which form in the middle or the lower part of tlio Bay of 
Bengal follow a track which is more or loss parallel to tho Circars and Orissa 
coasts and sometuncs not far away from these coasts, or they actually strike 
these coasts. They, therefore, cause for several days at a time stormv weather 
over this route, and when they are very near tho coasts or ciros.sing tlio coasts, 
cause winds of gale or liurrioane force, according to the intensity of tho storm, 
and torrential rain. 

The storms and depressions which form over tho head of tho Bay of Bengal 
in succession during tho south-west monsoon cause highly disturbed woatlior 
over the route Calcutta to Vizagapatam. 

Cloud.— The maximum cloudiness occurs in the monsoon months, Juno 
to September, the mean cloud amount being on tho average about 8. T’ho 
Djean cloud amount, however, decreases to about 4 or 6 in the montli of October. 
In the months November and December tho sky is usually more cloudy over 
the south Circars and Coromandel coasts than over the north Circars and Orissa- 
Bengal coasts where the mean amounts vary from 2 to 4. During tho winter 
months, December toMaroh, the cloud amount over the Orisaa-Bengal coast 
and north Circars coast is usually between 1 and 3, the cloud being mostly 
caused by the passage of western dt^ressions across northern India. Over 
the south Circars and Coromandel coasts, the cloud amounts are, however 
somewhat higher in the months of November and December, being on the 
average between 4 and 6 as a consoquonco of tho north-east monsoon. The 
amount decreases with the advance of the season and is between 2 and 4 in the 
months of January to April. There is a sUght increase in the cloud amount 
TOth the approach of the monsoon in the month of May. 
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Rainfall. —See general Bummaiy, p 60. 

Visibility.—Visibility la gonoially good ovoi this route except dining 
heavy lam in association with storms or cyclones in the Bay of Bengal during 
the pie monsoon and post-monsoon months Poi the same reason visibility 
may bo lenderod pooi dining stiong south-west monsoon over the northoin 
pait of the louto and during stiong noith-cast monsoon over the soutliorn 
part Over the Eastern Ghats, visibility may hccomo bad on account of the 
lull-tops being coveied by low clouds dining the pic monsoon, post monsoon 
and monsoon periods Erom the middle of BccenilK'i to the end of Maich, 
visibility IS genoially good ovoi thisioutc, except foi local oaily moining 
fogs Dust storms or dust haze laioly ocom ovet ihu louto 
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